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| INTRODUCTION

1.01 Purpose
This Resource Conservation and Recov¢

Corporate Remediation Company (ENCO
Corporation (GM), for the General Motors

' No. is 95-01-25-1618-
ew Jersey Administrative

Protection (NJDEP) dated Februa
35. This document includes the t

'during a file review, interview process, previous investigations,
s areas have been designated as Areas of Interest (AOI). Areas of

Based on information gathered during development of the CCR/PAR, certain AOIs were
determined not to require further investigation due to the absence of evidence of a release to
the environment or because of previous work conducted. The basis for eliminating these
AOIs from further investigation is documented in the CCR/PAR.
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Five additional AOIs (AOI 25 through AOI 29) have been identified during implementation of
the RFI. These AOIs are:

. AOI 25 Former Drum Storage Area
AOI 26 Suspected Abandoned US:
AOI 27 Stained Asphalt Area:
AOI 28 Southern ™ Facilit
AOI 29 Monitoring Well 18

e CCR/PAR,
Work Plan (Work Plan) to
irdous constituents that pose
‘RI was conducted in

For AOIs that warranted further investigatiol
ENCORE prepared a RFI/New Jersey Remedial ir

determine whether the AOIs had released hazardous wa
an unacceptable risk to human health gr:the:environme
accordance with the RFI/RI Work
for additional phases of field inves working ‘meetings between GM and
the agencies.

the results of comparisons of the
ield investigation to identify whether

The RFI/RI Report is organized as follows:

. Section 1 provides an introduction to the Facility, work activities, primary firms
involved in the project, and report organization.
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ing a summary of the AOIs
sf RFI/RI field investigations

. Section 2 provides an overview of the RFI/
investigated during the RFI/RI, a summary
and the general approach to the RFI/R]

. Section 3 discusses the environm , including
information on surface water hyt

characteristics, land use, groundw

“local ecolog

U Section 4 presents a summary and di
AOIs investigated. The discussion for each are
the scope of the field investigations;.a summary an ion of the RFI/RI data
with respect to whether a ificant relea azardous constituents has
been identified and the nat any releases for risk evaluation purposes.

I/R1 results for each of the
igated includes a summary of

uates the significance of
ia at the investigated areas to

. Section 5 presents a b
hazardous constituents
determine whethy

onable maximum gxposures under these scenarios are compared to
mits to identify conditions that warrant corrective measures.

ext of the report are found in the tab following the text. Figures
d are found in Volume 2 of the report.

y the New Jersey RI Report.

ontains the Facility soil boring logs and monitoring well construction
logs 11 the soil borings installed during the RFI/RI and groundwater monitoring
wells sampled during the RFI.

. Appendix C contains a summary of the hydrogeologic testing results, including packer
permeability testing, rising head permeability testing, and water level measurements
conducted during the RFI.
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Appendix D contains the Facility specific ¢
SVOCs, TAL metals (inorganics), and PC
methods. '

Appendix F contains laboratory an ct disk (CD)
with the complete analytical data, wi tory reports in .pdf format

water supply ‘infermation from the Elizabethtown Water
ater company which provides potable water in Linden, New

ns additional information and calculations that support the human
nt.

Appendix .
health risk ‘as
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IL. OVERVIEW OF THE RFI

2.01 Facility Description

north (TN)
“Facility and
used by the ty to depict
hich varies by approximately 56
north and are followed by

The Facility location is depicted on Fig
is north as presented on the United States
its surrounds. Plant north (PN) is the direc
“north” at the Facility with respect to the b:
degrees. All directions referenced in this report refe
(PN), unless noted by (TN).

nd in an area of mixed
all areas of residential development
n on Figure 2. It is located along

The Facility is located on approxig
industrial/manufacturing and c
to the north®™, east®™, and so
Routes 1 and 9 in Linden, Uni ]
i ignificantly smaller buildings, and the
wastewater treatment ly building occupies approximately
37.5 acres. Curren

exterior of the maig

auto fluid, and completes a final vehicle inspection and any
ent of the vehicle. Additional details are provided in the

The CCR/PAR identified 14 AOIs where further investigation was warranted based
on evidence of a past release, historic operations, visual observations, file review
results, or previous sampling results. Five additional areas: AOI 25 - Former Drum
Storage Area, AOI 26 - Suspected Abandoned UST, AOI 27 - Stained Asphalt Area,
AOI 28 - Southern Facility Boundary Area, and AOI 29 - Monitoring Well 18 Area,
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were 1dentrﬁed during the RFI/RI Wthh warranted further investigation. Table 1.1
otentially impacted media,
4t quality of impacted media,
er investigation are shown on

Figure 3.
Preliminary Groundwater Inve
A preliminary groundwater investi the perimeter
of the Facility was conducted durin
implementation of the RFI/RI. This investiga!
of three wells, groundwater samples from these il samples from each
cluster. The clusters are 1 mid-point of of the four outer property
lines. Each cluster cons s the watertable, one well in the

weathered bedrock, and eld methods and procedures, and field
activities for the prelimi me as for the RFI/RI investigation

t 2002, prior to the
tided installation of four clusters

n July 2002. Based on preliminary
ined during the initial RFI/RI field investigation, supplemental
mplcmented The additional field investigations were

presented to the USEPA and NJDEP during working
nd updated field activities were also presented during

methods and procedures used in the field investigations for the RFI/RI

re conducted in accordance with the RFI/RI Work Plan, which includes the
#ield Sampling Plan (FSP) and Quality Assurance Project Plan (QAPP). Any
deviations from the RFI Work Plans are noted below and in Section IV.
Samples were typically collected from the surface interval (0 to 2-feet) and
immediately above the water table (typically 8 to 10-feet). An intermediate
interval was also sampled if field conditions suggested possible contamination.
Samples were submitted for an AOI-specific list of analytes and included
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analysis for TCL VOCs, TCL SVOCs, TAL metals , PCBs, and cyanide.

Complete compound lists for TCL VOCs, TAL metals, PCBs,
and/or cyanide are provided in the
summary of the investigatio, i
provided in Table 1.1. Th
discussed in Section IV .,

cal list for each AOI is
ation are summarized and

Field Activities:

Field activities for the RFI/RI'were ¢
(Preliminary Groundwater valuatlon
field event included.s¢
water level measu
hydrogeologic
detailed in Se
in Appendlx

three Field Events
tage II). In general, each

esults are summarized in Appendix
dance with the RFI/RI Work Plan,
(FSP) and Quality Assurance Project
ng field events were evaluated using
dgment to 1dent1fy environmental

lation of four well clusters; the clusters are located at the

ximate midpoint of each of the four property lines. Each cluster

tains a well across the water table (S well), one in the weathered

rock (W well) and one in the bedrock (B well).

ollection and analysis of soil samples from one boring in each

cluster location for subsequent chemical analysis (4 cluster locations,

11 soil samples) '

Collection and analysis of groundwater samples from the 12 new

wells and 6 previously existing wells for subsequent chemical analysis

(18 groundwater samples).

. Installation of a profile boring adjacent to existing well BEC-2D to
profile the stratigraphy (3 soil samples).
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Stage I was conducted from January, 2003 to May 2003 and consisted of the
following work activities:
. ‘Installation of 4 monitoring
. Collection and anal '

Geoprobe borings.

ples from new and

existing wells.

° Collection and
from active

ples from selected
monito; gh February 5, 2003, May 20,

ter levels were measured in June, August, October and December
2003, and March 2004.

Collection and analysis of groundwater samples from selected
monitoring wells during the period of October through December
2003.

Completion of a Baseline Ecological Evaluation (BEE) per N.J.A.C.
7:26E.
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3. Laboratory Procedures

-the laboratory were specific

The analytical suites for all sample
methods and procedures for

to each AOI and are identifi
the analyses were perform
QAPP. The analytical s
Quantitation Limits (PQ]
in Appendix D. The labo:
E, while the full laboratory
Appendix F.

’k Plan, samples collected during
tigation and Stage I of the

a library search identification of

s (TICs) in the organic fractions

refore, generation of additional TIC data would not
tenally contribute to further understanding of the Facility and

d not be required in future RFI/RI activities. Consequently, GM
sted and was verbally granted the elimination of TICs from

jire analytical requirements during the meeting with USEPA and
DEP in July 2003,. Analysis of the TIC data and the basis for

se conclusions is presented in Appendix H. Sample analyses
during subsequent field stages have not included reporting of TICs.

jectives and Approach

The approach of this RFI/RI was to characterize the nature and extent of releases of hazardous
waste and/or hazardous constituents at or from the identified AOIs at the Facility. This
RFI/RI Report also provides support for the Environmental Indicators (EI) determinations and
any interim and final corrective measures that may be required.
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nt quality and quantity to support an
ind the environment
stituents. Specifically, the

The objective of the RFI/RI is to collect data of suf] in
assessment of potential current and future risks to b
associated with releases of hazardous waste and/or
objectives of the RFI/RI are to:

e Determine Facility-wide hyd
releases from AOIs;

of hazardous waste and/ or
water, or sediment has

hazardous constituents to soﬂ gr
: investigation;

occurred at AOIs identifi

'ous waste and/or

Ssupport a demonstration that current human exposures
he migration of contaminated groundwater is
srrective action environmental indicators determination;

er interim measures are necessary to control current human
control migration of contaminated groundwater; and

IT) completed to ate The initial RFI/RI Work P]an was prepared to describe the
investigation activities intended to evaluate Facility conditions and to attain the RFI/RI
objectives described above. After each stage, adequacy of the data was evaluated to
determine whether additional data collection was warranted and a supplemental work scope
was prepared. Additional field stages were necessary to collect supplemental soil, surface
water, groundwater, and sediment information to achieve RFI/RI objectives, as discussed
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above. When data of sufficient quality and quantity, has been collected, it was used to support
decisions regarding the need for interim or correctiye: as discussed above.
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IIIl. ENVIRONMENTAL SETTING

3.01 Location and Physiography

The Facility is located on approximately;
industrial/manufacturing and commerciaj
to the north®™, east™, and south®™ of the
and 9 in Linden, Union County, New Jersey :
portions of the 7.5 minute Perth Amboy, Né thur Kill, New York topographic
quadrangles, respectively (Figure 1).

The plant currently consists of on
building, several significantly smg the wastewatér treatment plant (WWTP).
The main assembly building oc acres. Current and historic waste

management facilities are loca

slight slope to the southeast™ towards
ng the Facility is generally developed,

nd temperate with the coastal area somewhat

e ocean. Union County has no other major
influence climate. The temperature ranges from approximately
itely 95° F (summer) with rainfall rather evenly distributed

rage of 47 to 54 inches/year. The average first and last frosts
r 25 and May 17, respectively.

Hydrology

The predomiti rainage systems in the vicinity of the Facility are the Rahway River and the
Arthur Kill. The Rahway River discharges into the Arthur Kill approximately four miles to
the southeast™ of the Facility. Local drainage occurs in small creeks and brooks that drain
into the Rahway River or directly into the Arthur Kill. The Rahway River is located
approximately one mile to the south™ of the Facility.
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Two local drainage ways are present near the Facility; Kings Creek to the southwest™ of the
Facility and West Brook (aka Morses Creek) to the N of the Facility. Kings Creek
drains into the Rahway River. Morses Creek, whi storm water runoff from the
Facility via storm sewers, discharges into tw mall: servoirs on a refinery site to
the northeast™ of the Facility. According : US quadrangles, Morses
Creek discharges directly into the Arthu

4 -mile
a storm sewer

ek, which is:
. Facility discl
d on Figure 4.

The nearest surface water to the Facility 15
northeast™ of the facility. Stormwater ru
into Morses Creek. Nearby surface water bj

:Bay. A connection does
by Elizabethtown Water

These drainages connect to the Atlantic Qcean
not exist between these drainages
as a potable supply.

3.04 Soils

The soils underlying th: eas immediately surrounding the
vice (NRCS) asi st 1°and (UL). The soils associated with
f areas that have been paved or built upon and typically consist
als to a depth of 60 inches. The soils of these areas have

Resource Conserv:
Urban Land are ch

n indicates that the surface soil at the Facility is UL soil, which
ed-brown clayey silts, and well-graded sands with silt and
o gravely clay layer with a thickness of up to 20 feet, is noted to

urnd s beneath the Facility.

The City of Linden is located within the Newark Basin, which is one of a series of step-
faulted half-graben basins which extend linearly from Newfoundland to South Carolina and
Georgia. The Newark Basin, contained within the Piedmont Physiographic Province, is
dominated by Upper Triassic to Lower Jurassic non-marine sedimentary stream and lake
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deposits interbedded with quartz normative, ohvme-p_oor tholeitic basaltic lava flows and
intruded by diabasic sills and dikes. The beds in the ba 'ns ally strike northeast™ to
southwest™ and dip between 5 degrees and 15 de ™

The bedrock underlying the Facility is of s Formation (formerly
designated as the lower part of the Brun;
alternating beds of sandstone, siltstone,
along the basins faulted northeast border
widespread formation in the Basin section w

measuring upwards of 3,500 meters in the Ja

Upward vertical trends within the Passaj
increase in grain size of the sediments
from a massive mudstone t0 a m
been observed in cores obtained
subsequently overlain by a man
sands, gravels, silts, and clay

ith siltstoné and sandstone bands has
iments of the Newark Basin were
“ansolidated and unconsolidated

3.06 Geology and

dition 1dentified During RFI/RI Activities: Approximately
lorations have been completed at the Facility for the

he borings indicated a generally consistent stratigraphic profile in
den across the Facility, however the stratigraphic depths and unit
aried. Figure 5 shows the locations of the crossections on the

d Figures 6 through 9 are the cross sections developed using

Hic information from soil borings completed at the Facility. The
hic profile from the ground surface downward generally consists of

Fill - The buildings at the Facility were constructed on a formerly
undeveloped property. Original topography (pre-development) and
current topography indicated the Facility was generally covered with a
few feet of fill on the eastern®™ side, but was cut on the western™.
Comparison of the two datums (main sea level at Sandy Hook; date
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not known and 1983 Natlonal Vertlcal Datum) is not possible;
therefore, the cut and fill innot be determined.

onents including reworked
terials, and possible coal
plans, aerial
the Facility

The fill material ¢
silt, sandy silt ma)
and ash. A rev
photographs, an
was regraded pri
placement occurred

constituents in the fill
tions, the fill was further

Due to the potential presenc
material that arc.-um:elated to
evaluated,

At the Facility, this till is typically a
own silt. It contains some grave] silty

as, where ncountered, between approxnmately 21 feet to 33 feet
low ground surface (bgs), with an average depth of approximately
et. This zone, defined as rock having less than 30% RQD (rock
ity designation), varies in thickness from approximately 1 foot to
eet in the exploratory holes.

btained during installation of the 17 weathered bedrock wells and 5

sk wells during the RFI/RI indicate weathered bedrock grades to competent
bedrock which consists of a red-brown, fine-grained siltstone that occurred at a depth
ranging from 33 to 69 feet bgs. Competent bedrock, for this investigation, has been
defined as 30% or greater RQD. The depths at which the top of rock was completed
during the RFI/RI are slightly different than these during investigation in the 1990s.
Information obtained during the installation of four bedrock wells (BEC-1B through




RCRA Facility Investigation Report
GM Linden Facility

June 11, 2004

Page 16

BEC-4B) at the Facility prior to this RFI/RI indicated that bedrock was encountered at
depths ranging from 20 feet bgs to 30 feet is.di
rock encountered in the wells drilled prior
the weathered bedrock not compete

The Facility is located in the N
Physiographic Province. The B
non-marine sedimentary stream a
olivine-poor tholeitic basaltic lava f
Locally, beds in the basins generally
between 5 degrees and 15 degrees to the north :(USGS, 1996 Miscellaneous
Investigation Series Map I -2540-A).

wer Jurassic
Z normative,

This basin contains early N
northeast trending half gi
is filled with a thick se
composite sequence is
unconformably oygtlie

ﬁhattan prong along the eastern
formably overlain by Cretaceous

ends within the Passaic Formation indicate a decrease followed by
size of the sediments making up the formation. Also, an upward
ve mudstone to a mudstone interbedded with siltstone and

been observed in cores obtained from the formation. Sediments
iin were subsequently overlain by a mantle of Jurassic to Holocene
nconsolidated sands, gravels, silts, and clays.

Upward véet
an increase
change from

sted bedding plane from boring logs and published literature indicate a

. ike of the bedding of north™ 20 to 45 degrees east™ and dip to the
northwest™ ranging between 5° to 15°. (USGS, 1996 Miscellaneous Investigation
Series Map I -2540-A)
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Hydrogeology

t in three zones. These
weathered bedrock and
ment within these flow
ireas of higher to lower

Groundwater at and in the vicinity of the F
zones are characterized as overburd
bedrock (semi-confined flow zon
zones is in response to hydraulic;
hydraulic head.

Based on the RFI/RI investigation : y Kleen,
groundwater flow in the overburden; rock and bedrock is predommantly
south™ towards the Rahway River (réfer t ¢
- Merck & Safety Kleen Groundwater Contour ddmon groundwater
investigations at the Facility, i there is ge ownward gradient from
the overburden to the bed; upper portr‘r’!)'ﬁ of the bedrock, with the
exception of the MW-1 bited a slight upward gradient.

The interpreted grounds
gauging data obtaingd dur
installation of t
levels from all’

vere developed from the well

ring the RFI/RI. Following
Groundwater Investigation, water
urden wells, 9 deep overburden wells

gauged durmg 5 separate events durmg 2003 and 2004
part Only during the December 2003 and March 2004

rden groundwater is generally comprised of an unconfined water-
t consisting of fill material and glacial tills overlymg higher

in Table 3.3. Hydraulic conductivity tests from monitoring wells
in the overburden generally indicate a range in permeability from
cm/sec, with a typical permeability on the order of 10* cm/sec

onitoring wells located in shallow and deep zones in the overburden indicate
that the overburden appears to behave as one saturated unit. Because of the
vertical head gradient from the overburden to the bedrock, generally only the
shallow overburden wells are used for the interpretation of the overburden
potentiometric surface.



RCRA Facility Investigation Report
GM Linden Facility

June 11, 2004

Page 18

The gradient in the overburden is generally to the southeast™. Anomalies
exist west™ of the Paint Mix Buil nd in the vicinity of the
former USTs (AOI 16). Near the
appeared with an interpreted Qw to A mound is observed in the
wells installed in AOI 1 s.more permeable fill placed
in the former UST-exca
data for these water bea;

Based on water level measur
overburden groundwater rar

onal variation. A review of
1e period of RFI/RI

the potentlometn(; surface contains a localized high, in or near
r UST excavation. This feature had been backfilled with

PN

e western™ portion of the Facility, localized flow to the wes
erred from the potentiometric contours. The cause of this
red flow is not known, but may be related to recent pumping by
srck or subsurface utilities.

the above observations and groundwater flow paths, overburden
ndwater flow appears to be controlled by surface water drainage (Rahway
r and Arthur Kill) as well as underground utilities.

Based on a typical gradient of 0.002 from the March 2004 potentiometric
surface contours, a typical permeability of the overburden on the order of 5 x
10 cm/sec, and an assumed porosity of approximately 30% (Freeze and
Cherry, 1979), the average groundwater velocity is on the order of 0.5 feet
per year.
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2. Weathered Bedrock Groundwater
Groundwater generally flows to the
weathered bedrock based on the D

™ across the Facility in the
and March 2004 gauging
uring the gauging events
surveyed prior to the
2004 measuring event

n 102 to 1073
ately 5 x 10° cm/sec.

coupled with overburden
W-16S and MW-16W, MW-

head at locations
wells (S or D wel

+MW-31S and MW-31W, MW-
4W) indicate a downward

n these pairings range from 0.5

n to this is at the MW-15 cluster where
rd head.

level measurements taken from the 17 weathered bedrock
uring March 2004, the potentlometrlc surface of the

th of approximately 12.5 feet Potentiometric
of the bedrock groundwater from December 2,

otentiometric high at MW-15W.
"he potentiometric surface contours indicate a downward gradient
rom the overburden to the bedrock water bearing zones across much
of the Facility. However in the MW-15 cluster location the
potentiometric surface contours indicate a neutral or upward gradient.

Based on a typical horizontal gradient of 0.002 from the December 2003 and
March 2004 potentiometric surface contours, a typical permeability of the
weathered bedrock on the order of 5 x 10? cm/sec, and an estimated
weathered bedrock porosity of approximately 20% (Freeze and Cherry,
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1979), the average horizontal groundwater velocity is on the order of two feet
per year. ;

A review of groundwater leyg}; bedrock taken during the
' 2004) indicated

groundwater levels in th
fluctuation. The maxim
feet or less.

nward from the overburden to

the weathered bedrock ground of the Facility, with the

exception of the MW- 15.c1uster How

permeability of th :
vertical groundwa ig i‘ﬁcantly less than the

RIS, an average horlzontal
f 10 cm/sec or less, and a

 wells in the bedrock were packer tested and evaluated using
ophysical techniques (BEC-1B, 2B, 4B, and MW-16B, 17B and
dix J contains the information collected from this investigation.
v, water-producing fractures were minimal in the bedrock wells.
dentified in MW-18B were considered near vertical at the top of
ole. This is consistent with the packer testing of this borehole.

er, the test results did not record any flow into the well below 53 feet.
&'in MW-18B. Similarly, for BEC-2B a near vertical fracture was noted to
eld approximately 0.03 gpm near the bottom of the borehole. Again, this is

consistent with the packer testing of this hole.

The hydraulic conductivity of the competent rock, as measured by packer
testing (Table 3.5), is low (10° cm/sec or less). In many of the tests, the
borehole did not take water, therefore, a hydraulic conductivity could not be
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calculated. As noted above, both BEC-2B and MW-18B did take water in
specific intervals of the open boreh aulic conductivity of these
fracture intervals was observed to ly 10* cm/sec from the
packer testing.

3.07 Background Soil Characterizai

As a conservative assumption, all concentrat
assumed to be site-related, since the RFI/RE
site-specific background level for any constituent.

ion did not attempt to establish a

3.08 Land Use and Demogra

A. Population

New Jersey, a highly developed area
ercial facilities.

The Facility is situgted
with residentia

k at the Facility.

As of 2004, mately 1300

d the following:

.inden, New Jersey is 39,394 up from 36,701 (1990)
nits is 15,567 up from 14,369 (1990)

yay is 26,500 up from 25,325 (1990)

ther of housing units in Rahway is 10,381 up from 9,623 (1990)

passers, utility workers and residents are potential receptor
current land use scenario. The current exposure pathways are
ivalent under the potential future land use scenario.

Facility worl
populations
expected to |

xisting Land Use

he GM Linden Facility is situated within a commercial and industrial area of
Linden, with some residential development immediately adjacent to the
Facility to the south™. The Rahway River is located approximately 1-mile
to the south™ of the Facility. Two smaller water bodies are within a '2-mile
radius of the Facility. A land use map is provided as Figure 2.
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Surrounding properties include:

d Linden Airport are
inden Airport to the
Vers spent organic

. West Edgar Road (U.S. R
located to the south |

A commercial a
. Linden Avenue
with mixed comme
the tracks;
A cogeneration facil

) and Safety Kleen (identified as Site
oundwater. These sites are currently
oversight of the NJDEP. In addition
there are approxiftiately 15 additional sites on the NJDEP
yminated Site List within %-mile radius of the Facility.

of the Facility and as noted above are consistent with
inden, New Jersey as noted in Figure 2.

d Use ,

is currently zoned as Heavy Industrial and is currently used for
facturing. Surrounding areas are zoned for

ndustrial or residential use. The nearest residential land is

y the south™ of GM owned property currently used as parking lot.
fals are located within 1/2 mile of the Facility. A land use map is

as Figure 2.

review of the City of Linden's Master Plan (2000) indicates the GM
Facility will remain zoned as a mixture of LI and HI (Light and Heavy
Industrial). The land use in the immediate surrounds will also stay as
currently zoned. At this time the City does not recognize nor indicates that
there will be any future change in use in this area.
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3.09 Groundwater Use
A. Potable Water Supplies
Elizabethtown Water Company i r to the C1ty of Linden.

It has indicated it delivers potab
mile of the Facility (Appendix K

Elizabethtown Water Company in
Linden comes from the following su

. Raritan River
) Millstone River
D&R Canal

B. Groundwater Use

ated it in 2003 and 2004 in order to
surrounding the GM-Linden Facility.
wells and public/industrial water

A well search
identify potent
The search inc

recovery we
The Linden

any additional groundwater wells within the 1-one-mile search radius
Facility. The Linden Health Department indicated that although
omtormg wells exist, no drinking water wells are present within one mile
of the acility and that residences are connected to a public water supply. The
statements made in the Merck and Safety Kleen reports confirm this information
(Merck, 1994 and Merck, 2001). The Union County Regional Environmental Health
Commission was unable to supply any information regarding groundwater wells in the
area.
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Of the five domestic and seven industrial w

Range of well depth: 119 to;
Casing length range: 28 tg
Open borehole length, R
Static water level range:

These wells are open borehole bel

overburden and set into rock. Roc drillers log for three wells as

g the RFI/RI work

up with Linden Health
jmers or operators indicated only one of
is used for washing machines in a

Table 3.6 summarizes inf
Department and discussiQ
these wells is known to
laundromat.

Ecological Setf

iate surrounding ate e been significantly developed with much
y buildings and pavement which consist of commercial and
ammunmes and public roadways. In particular, the Facility
s or pavement. A review of the National Wetlands
M-Linden Facility (Elizabeth and Perth Amboy

y'is not located within a wetland area. A Wetlands Map
: The Baseline Ecological Evaluation, contained in Appendix L,
gical setting surrounding the Facility.
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IV. INVESTIGATION RESULTS AND EVALUATION

are discussed in this

to the AOIs that were

e scope of the field
to whether
d if so, the

The results of the field investigations condu
section. The discussion is divided into sub
investigated. Each subsection includes
investigations, a summary of the result
a potentially significant release of hazardéi
nature and extent of the release for risk eva

groundwater, sediment, and surfac
Where a potentially significant r
guide characterization of the ext
media. The screening criteria
are discussed in Sections 4.0.1

the screeninig criteria were then used to
_evaluation purposes in the affected
RlI-Facility characterization data

s and are also shown on Figures 16 to
scussion of the characterization results for
A-discussion on the use of the screening

data quantltanve y on the screening summary tables and

ed in Section 4.0.5.

Results of the data co!
22, (databox figures),
each investigated ag
criteria for evalu

direct contact with soil; 2) criteria based on vapor intrusion, and
n of soil constituents to groundwater.

criteria: 1) criteria ba;
iteria based on m

f direct contact soil screening criteria used to guide the RFI/RI field
s derived from the USEPA Region 9 risk-based preliminary

goals (PRGs) for industrial soil (USEPA 2002). USEPA Region 9
"these PRGs using conservative exposure factors for estimating high-end
exposure of workers via incidental ingestion, dermal contact, and inhalation of
airborne soil constituents in commercial/industrial settings. The risk-based PRGs
published by USEPA Region 9 are based on a target cancer risk of 10° and a target
hazard quotient (HQ) of 1.
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These PRGs were chosen as the basis for deriving the primary set of direct contact
soil screening criteria because they are baseg bn an exposure scenario that is
consistent with the current and reasonably re land use at the Facility (see
discussion in Section 3.08). The exp@sure |

exposures, which in combinatio
are higher than actual exposure
populations.

posed to a large number of
et risk of 10 can be

would not exceed the a
1996; USEPA 1996; U;
that an individual can b
carcmogens at coxleentr :

multiple carcinogens in soil. As such, the cancer-based
ncer risk of 10 before they were used as screening
Id investigation at this Facility. The appropriateness
justment wis verified by calculations of cumulative cancer risks

I/RI soil characterization data, which are discussed in Section 5.

are generally health-based criteria that are based on exposure of
ia incidental ingestion and inhalation of airborne soil constituents (no
jtact), and are calculated using a target cancer risk of 10 and a target HQ
vever, the NRDCSCC for some chemicals are not health-based, but are
based on either ecological endpoints, practical quantitation limits, or default
background concentrations. The NRDCSCC were used as a secondary set of
screening criteria because they are not entirely health-based, and the criteria that are
health-based were generally not derived using up-to-date risk assessment methodology
and/or toxicity information.
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Vapor Intrusion
The vapor intrusion soil screening criteria
might result in the exposure of wor
occupational inhalation limits if cgs
through building foundation crac
a vapor intrusion modeling apprg

identify soil conditions that

American Conference of ¢
chemicals without PEL
Appendix M.

The migration §
outlined in US
itionally, the NJDEP Impact to

SCC) (Proposed Rule NJAC 7:26D) were

ation data collected from monitoring wells were compared with
groundwater screening criteria: 1) criteria based on drinking

The drinking water criteria were based on state or federal maximum contaminant
levels (MCLs) established under the Safe Drinking Water Act, and equivalent
drinking water concentrations for constituents without MCLs. The equivalent
drinking water concentrations are generic risk-based drinking water limits calculated
using conservative standard default exposure factors for estimating high-end
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ion (USEPA 1991), and target cancer
The groundwater monitoring data
Standards for Class IIA
s used as a potable water

exposures via daily drinking water consum
risk and target HQ of 10° and 1, respective};
were also compared with the NJDEP Grou
groundwater, which are applicable tgigroun
supply (NJAC 7:9-6).

As discussed in Section 3.09, gri
current or reasonably expected fut
drinking water criteria to guide the

conservative. ;

Vapor Intrusion
Two sets of groundwater sc:
identify groundwater cong

ntrusion were derived to
lly significant indoor air

“on-Facility criteria, except the building characteristics
servative regulatory default assumptions for a hypothetical
and they were calculated using USEPA-derived inhalation unit

Construction Worker Contact

The groundwater screening criteria based on construction worker contact were
derived to identify conditions in overburden groundwater that might result in
significant exposure of construction workers during excavations that extend into the
water table. These criteria were derived using conservative exposure factors for
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incidental ingestion, dermal contact, and mhalatlon of vapors from groundwater.
They were calculated using a target cancer
Derivation of these screening criteria is disq

4.03 Sediment Screening Criteria

Generic risk-based screening criteria for,
sediments are not well established. Theret

s were compared to the

soil screening criteria derived fr ‘soil PRGs and the NJDEP ‘

NRDCSCC. Sediment samples;
screening criteria derived from
NIDEP Residential Direct Cont;
7:26D). Use of these s I
highly conservative bec

oductory text in Section 4.0, the screening criteria discussed above
FI/RI field investigation to guide data collection. Soil, groundwater,

compared with the screening criteria to facilitate judgment regarding whether sufficient
characterization data have been collected to support a risk assessment to determine whether
corrective measures are warranted.

As such, the comparison results were used during the RFI/RI field investigation to distinguish
constituents, media, and areas where further data collection should be considered from those
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where further data collection is not necessary. The comparlson results were not used to
eliminate constituents, media, or areas from a baseling: sessment. All constituents
positively identified in soil, groundwater, sedlmen ater at the Facility and all
investigated areas are included in the baselr ussed in Section 5.

th. screeping summary

matrix are presented on a separate screenii
constituents, the number of analysis for each
of detected concentrations, the screening crif

tions, the range
jos of the highest detected
ea is identified to have a

To facilitate judgment regardmg V.
significant release has been adeqi
selected for display on databox;
all constituents with at least one
matrix anywhere at the Fanil'ty
location are shown on ¢
criterion is coded (i

ny screening criterion in any
se constituents at every sample
sncentration that exceeds a screening

construction workers are exposed via incidental ingestion, dermal
irborne soil constituents during excavation activities. These

“screening criteria was not used during the field investigations to
discussed above, soil characterization was guided by using the soil

Facility boundary after several phases of samplmg that were guided by using the direct contact
soil screening criteria discussed in Section 4.0.1.1. The concentrations of these constituents
generally decreased toward the Facility boundary but a few concentrations in subsurface soil
(deeper than 2 ft below ground surface) at the Facility boundary are slightly higher than the
direct contact criteria that were derived from the PRGs. However, the direct contact criteria
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are based on daily worker contact with surface soil, and therefore, are more conservative than
necessary for evaluating occasional construction wo! ontges with subsurface soil. As
such, the criteria specific to constructlon worker e eveloped and used to

the sampling effort at these locations.

The databox figures also include soil con
any of the screening criteria discussed in Sk

conducting spatial assessment for a bro 1§ x5 However,
concentrations that exceed only the 1 i i “not highlighted, to keep
the databox figures more useful

In addition to groundwater da
groundwater were collected du

groundwater quality. Thegg incl
borings that extended
identified in a monito

contaminants (including soil particles and NAPL) into
itgelf, such influence could not be entirely eliminated

ity at the water table. Therefore, these data were not
the presence of a potentially significant release, but rather were
regarding groundwater characterization. However, these data
ening criteria described above for groundwater, and the

n included on screening summary tables as a point of reference.

g Drum Storage Area/Fill Area

AOI 3 consists:of two areas—the Facility’s active drum storage area and a fill area. These
areas were combined into a single area of investigation for the RFI/RI because of the overlap
in their locations, as shown on Figure 16a. The two areas associated with AOI 3 are

described below:
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Drum Storage Area (SWMU 2)
The drum storage area, designated as SWMU
located on the southwestern ®™ portion of the
storage area for less-than-90-days sto
40 CFR Part 262. The drum stora
entirely paved with an asphalt floo
requirements for secondary contai

A, was built in 1985 and is
Facility uses the drum

us waste in accordance with
et by 50 feet and is
curb, awhich meets the

Fill Area
The fill area is approximately 100 feet:
pavement. The elevation of this area is approxir
surrounding area. As discussed in the. CCR/PAR,
not resolve the source of the fill
However, a historical topograp
might have been placed du
construction in 1936. The
storage area. :

rfal was placed in the area.
ts that the ﬁll materlal

Scope and Re :
The scope of in AOI 3 involved the collection of soil

has occurred as a‘- result of operations at SWMU 2 or pre-
material in the fill area. The RFI sampling locations and

the RFI/RI Work Plan. Soil samples from these locations were
t depth intervals in accordance with the criteria described in Sections
d 7.2.2 of the RFI/RI Work Plan. Each of the soil samples were

ed for TCL VOCs, TCL SVOCs, PCBs, and TAL metals.

Based on potentially significant concentrations of certain PAHs (primarily
benzo(a)pyrene) detected in the surface sample at boring AOI 3 B-2, additional
soil boring locations (AOI 3-B-4 and AOI 3B-5) were sampled during the next
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phase of field investigations to further characterize the extent of PAHs in surface
soil. :

During installation of monitori
southwestern ™ corner nea
three depth intervals were ¢
the RFI/RI Work Plan, and
TAL metals. Based on the po
(total) and manganese in the sur
1), additional soil boring locati
during a subsequent phase of field“investig;
of metals in surface soil. Samples collected
for PAHs to supplement; ‘or. PAHs from

ificant conce £ chromium
ample from this fecat:
d AOI 3 B-7) were completed

which is actually o
boring was ingtalle

at the extent of metals
AH concentrations at B-2), which

BEC-9D, MW-36W, MW-37W, and BEC-4B.

d BEC-4B were installed prior to the RFI/RI

ty. Monitoring well MW21-S was installed during the
sstigate overburden groundwater quality in the vicinity of BEC-4B.
s MW-36W and MW-37W were installed during the RFI/RI to

w overburden monitoring well MW-21S was analyzed for TCL VOCs
L metals. The other monitoring wells were analyzed for TCL VOCs,
VOCs, and TAL metals. During the RFI/RI, monitoring wells BEC-9D
and BEC-4B were also analyzed for PCBs.

The number of locations from which samples were collected for each medium during
the RFI/RI, and the number of samples analyzed for each analyte group are as
follows:
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Media Locations PCBs Metals
Soil 8 8 15
Groundwater 5 2 7

The above sample counts do not:

A summary of the analytical data“ft i i 06.1 to
4.06.3. In these tables, concentrat n averaged
The analytical data for all samples @i , licate samples) are provided in

Appendix E.

B. Discussion of Results
The concentrations of con:

to determine whether
occurred at SWMU 2

terial in the fill area. The results of
1 and 4.06.2 and shown on Figures

16a indicates that certain PAHs (benzo(a)anthracene,

; oranthene, benzo(k)fluoranthene, dibenz(a,
1,2,3-cd)pyrene) have concentrations in soil at AQI 3
reening criteria discussed in Section 4.01.A (based on

_ These concentrations are localized to the surface soil at boring
oncentrations of these PAHs at all the other boring locations and
than the screening criteria.

also indicates that chromium (total) and manganese have

ons in soil at AOI 3 that are higher than the screening criteria

“Iin Section 4.01.C (based on migration to groundwater). The

ations of chromium were found at borings AOI 3 B-2 and MW-21S B-1,
while the concentrations of manganese were found at only MW-21S B-1, as
shown on Figure 17a. The high chromium (total) concentration at AOI 3 B-2 was
found in the surface sample only; the concentrations in the two deeper samples
are lower than the screening criteria. At MW-21S B-1, the chromium and
manganese concentrations in the deepest sample interval (just above the water
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table) are approximately four times higher and approxxmately the same as their
respective screening criteria.

No soil samples at AOI 3 had ¢ an the screening criteria

discussed in Section 4.01.B

Groundwater :
Table 4.06.2 and Figures 18
constituent that has a concentrat
218S) that is higher than the scret

ed criterion. This
inking water criterion of
1S indicate that the high chromium
sation have not adversely affected

manganese is an aesthetig;
manganese concentral

w overburden groundwater at AOI 3
Sections 4.01.B (based on vapor

01 mg/L and are lower than the federal MCL of 0.005
ganese concentration was 0.409 mg/L and 14.5 mg/L in the

on 1/29/2003 and 10/23/2003. This large change in the
ntration is unusual and may not be representative of an actual
agnitude in groundwater quality; no change of similar magnitude
the concentrations of any other constituent. Additional samples

d to confirm the change in concentrations.

ated in Table 4.06.3 and Figures 18c and 19b, in the weathered bedrock
water (at MW-36W and MW-37W), ten TCL VOCs, bis(2-
chloroethyl)ether (BCEE), arsenic, and manganese have concentrations that are
higher than the screening criteria (based on drinking water). The following TCL
VOCs have concentrations at least 10 times higher than the screening criteria at
MW-36W: benzene, 1,2-DCA, PCE, and TCE. The only constituent with a
concentration higher than 10 times the screening criteria at MW-37W is TCE,
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although the concentration at this well (0.021 mg/L) is about 50 times lower than
that at MW-36W (1.1 mg/L).

est upgradient monitoring

As shown on Figures 13 and 14,
well that has been installed to:
northwestern®™ Facility bou
evidence of soil contaminatil
The absence of apparent soi
the high concentrations of TC

BE, and manganese have
ning criteria (based on drinking
gtrations at least 10 times higher
ethylene chloride, PCE, TCE,
nethlyene chloride, and vinyl chloride
mes higher than their concentrations in

groundwater (at BEC:;
concentrations that
water). The follow

on between groundwater in the weathered bedrock
idwater in well BEC-4B is further discussed in Section 4.27.

ganic compounds are notable because they were detected in

ock and/or bedrock groundwater at concentrations higher than the
reening criteria but were not detected at concentrations in soil that
any soil screening criteria anywhere at the Facility: carbon

de, chloroform, 1,2-DCA, 1,1-DCE, trans-1,2-DCE, PCE, 1,1,2-
winyl chloride, and BCEE. These compounds also were not detected in

: urden groundwater at concentrations higher than any groundwater screening
criteria anywhere at the Facility, except PCE (at 0.002 mg/L at MW-24S in AOI
7) and vinyl chloride (at 0.0036 mg/L and 0.0088 mg/L at MW-38S and MW-39S
in AOI 6). The absence of these constituents in soil and the virtual absence of
these constituents in overburden groundwater across the entire Facility suggest
that the presence of these constituents in the weathered bedrock and bedrock
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groundwater is likely unrelated to operations at AOI 3 or at the Facility. In
addition, BCEE, a reagent used in org synthesis (e.g. pharmaceutical
manufacture) was not used at the Eacil 4

Further discussion of the RFI/

ross the entire Facility for
each saturated zone is provi i

C. Conclusions

The soil data collected durmg severa, I/RI field investigations at AOI 3
in PAHs are present in

1 3. The soil data also

21S) at concentrations th
of these concentrations
RCRA fill material ra
(SWMU 2), since these:

on their absence or near absence in soil and overburden
s collected across the entire Facility.

iéted at on-Facility and off-Facility locations. In addition, the large
anese concentrations at BEC-9D will be confirmed with additional
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4.07 AOI S - Former ELPO USTs

rimer. The USTs were
the Facility building

ere taken out of service
CAOWN whether the USTs

AOI 5 formerly contained two USTs used to store
located in the area of the former test track, wh
footprint. Interviews with GM employees
in the 1960s, during building expansion
were closed in place or removed prior t
exact location of the former tanks USTs i
samples have been obtained for this AOI.

A. Scope and Results

As detailed in the RFI/RI Wq
AOI -5 was limited to an ¢
determine if lead conce
AOI. The groundwate
BEC-5D, MW-15S, M
downgradlent monj

ents has occurred at the area. The data for the upgradient and
re shown on Figures 19a, 19b, and 19c. The groundwater data
gradient of this AOI do not show an increase of lead across the
:entrations in the wells upgradient of AOI 5 range from below

0 0.0017 mg/L. Lead concentrations in the downgradient wells range
detection limits to 0.00029 mg/L. All results are below the screening
iscussed in Section 4.02.A (based on drinking water). Based on the

n, additional investigation was not warranted.

Criti
comp

C. Conclusions
RFI/RI groundwater data collected upgradient and downgradient of AOI -5 are all
below screening criteria, which indicates that a potentially significant release of
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hazardous constituents has not occurred from these former tanks. Additional
investigation and evaluation of this AOI is ngt

4.08 AOI 6 - Paint Mix Building
AOI 6 consists of Paint Mix Building ang
was constructed in the mid-1960s, durin;
this AOI includes SWMU 4 and SWMU
building. This AOI contains two 12,000-g
defined in the EPI/PA, SWMU 4 is a 12,00
purge solvent from spray gun cleaning prior to:teclam
contains raw ELPO resin. SWMU 6 is 3.6 OOO-gallon '
from spray gun cleaning. This int
decommissioned in 1989. The
paint thinner.

Paing:Mix Building

The AOI is active and all ASTs
separate from the floor dgain/su

mples to determine whether a potentially significant release of
nts has occurred as a result of past or current operations at the

gufes 16b 17b, 18a, 18b, 18d, 19a, and 19c.

] ':ing is a summary of the sampling activities performed for each medium
during the RFI/RI at AOI 6:

Soil
During Stage I of the RFI/RI field investigation, two soil borings (AOI 6 B-1
and AOI 6 B-2) were drilled. As discussed in the CCR/PA, while there had
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not been any documented releases from the Pamt Mix Building and evidence
of a release was not observed, these § collected to evaluate this
AOI as a possible source of the TC in BEC-4B (AOI 3) during
Preliminary Groundwater In ples were collected from a
six-inch interval shallow (% (immediately above the
water table) intervals.

Based on discovery of floa
liquid; LNAPL) in a tempore
the southwest @ corner of

ected from the shallow
(0 to 2 feet) soil a ] ater table) intervals.
Additionally, a llected from a six-inch interval in each

boring if obse :
contammatlon AL mple was also collected in the

termediate sample (no sample was
r table) were collected. All samples

tion concerning the distribution of the LNAPL and
ation. This boring (AOI 6 B-13) was installed

Paint Mix Building. Its location was dictated by
inside the building. Different drilling techniques were employed
jotentially explosive atmosphere inside the Paint Mix Building.
floor was conducted using a pneumatic coring machine and

‘to prevent sparking from occurring during coring. A split spoon
ficed using a pneumatic hammer with special tips to prevent

g. The compressor for the pneumatic equipment was located outside
uilding. The timing was coordinated with the summer shut down of the
¢ility to minimize personnel on-Facility during the sampling. Soil samples
were collected from the shallow (0 to 2 feet) soil and deep (immediately above
the water table) intervals. One additional soil sample was collected based on
field observations made in the field. These samples were also analyzed for
TCL VOCs, TCL SVOCs, PCBs, and TAL metals.
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To further characterize the soil in AQI 6, six soil borings (AOI 6 B-14
i JIB of the field investigation.

encountered. Boreholes Af
using a hand auger. Soil b
identify the extent of a slud

wthe evacuated portion of the
ove the water table. Soil samples
€s, TCL SVOCs, PCBs, and

talled in two soil borings (AOI 6 B-1
the southwest ™™ and northeast *™
Paint Mix Bu11dmg, respectively. Borehole water samples
m each of the temporary well points during Stage I of the

' :_in the RFI/RI Work Plan. Each groundwater sample
VOCs. During collection of the sample from TWP-1,
erved on the water. Based on the analytical results and
ation and the field observations, a monitoring well was installed

itoring wells have been installed and sampled in this AOl: MW-
W-31S, MW-31D and MW-31W, MW-33D and MW-33W, MW-34S,
34D and MW-34W, MW-38S, and MW-39S. The “S”-series wells
installed across the water table. The “D” series wells were screened at

ie bottom of the overburden. The “W?” series wells were screened within the
weathered bedrock. - These wells were installed to evaluate the possible
contribution of the elevated concentrations found in the LNAPL and soil in its
vicinity to the groundwater contamination found in BEC-4B (AOI 3). As
noted above, in response to the sheen observed in TWP-1, MW-19S was
installed in the same location as TWP-1 during Stage I of the RFI/RI field
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investigation. Following discovery of LNAPL in MW-19S, the remaining
wells were installed during Stage I alua the extent of the LNAPL and
its effect on groundwater quality in ‘

The MW-31 cluster is locg
located south®™ of MW
19S. And, MW-38S ani
cluster. The MW-32 cl
and overhead restrictions)

Groundwater samples were

LNAPL at MW-19S w.
dwater samples were

etals. In addition,

LNAPL above the inlet to the temporary casing.
mporary casing were collected in a fashion similar
ther wells. Following sample collection, the

f water under the LNAPL was analyzed for TCL VOCs, TCL
, and TAL metals.

e was collected to better characterize constituents associated with
PL, because matrix interference may mask the presence of certain
ents in a pure LNAPL sample. The sample is not considered a normal
ronmental groundwater sample because it may be contaminated by the
presence of LNAPL, which cannot be excluded even using the technique
described above. The data from this sample indicates contamination is
present.
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LNAPL
A sample of the LNAPL was colle
SVOCs, PCBs, and TAL metals.
fingerprinted (generating an erage:
viscosity. This matrix w.
normal environmental s
compared to the screenil

ed for TCL VOCs, TCL
sample was also

lght) and analyzed for

1its composition and is not a

allected for each medium and the
f(_)llows:

The number of locations from whi
number of samples analyzed for

Media " PCBs Metals
Soil 35 36
Groundwater 4 10
Borehole Water
Water Under NAPL, 1 1
1 1

stituents detected in soil and groundwater collected during
with the screening criteria discussed in Section 4.0, to

ld mvesugatnon to gu1de further data collection.

.1 indicates that concentrations of select certain TCL VOCs, TCL
and TAL metals in AOI 6 are higher than the screening criteria

d in Section 4.01.A and C (based on direct contact and migration to
ndwater) at multiple locations in AOI 6. All locations are west™ of the
t Mix Building. The highest concentrations (up to three orders of
agnitude above screening criteria) and the greatest number of constituents
that exceed screening criteria are in borings AOI 6 B-10 and AOI 6 B-11 in
the intermediate samples and the samples from immediately above the water
table.
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The samples collected from AOI 6 B-10 below 8 feet (three six-inch intervals
startng at 8.3 feet bgs and ending at f1.feet bgs) encountered a sludge-like
material mixed with the soil. ThlS irs to be red-brown in color
and has a consistency simi rong chemical odor with PID

readings as high as 1 655, Although not submitted

interval

extends to approximatel he material

may not extend fully to that
and changes to a glacial till:
be contaminated with consti
PID readings (above _
above screening cri Utar ; {-methyl-2-pentanone,
chlorobenzene, ¢  chloride) were also
detected above st B-10 in the sample from
ily-exceedances of direct contact

ces of the screening criteria

igration to groundwater) were at AOI

. and xylenes in the sample from immediately above the water
153 exceptlon of borings AOI 6 B-10 and B-11, the only

methyl-2-pentanone, chlorobenzene, cis-1,2-dichlorobenzene,
loride) were also detected above screening criteria at AOI 6 B-10
yle from immediately above the water table. The only exceedances
ontact screening criteria were at AOI 6 B-10 and B-11. With the

of AOI 6 B-10 and B-11, the only exceedances of migration to
iwater screening criteria were at AOI 6 B-1 (benzene and xylenes in the
ple immediately above the water table) and AOI 6 B-14 (benzene in the
termediate and immediately above water table samples, and xylenes in the
'sample from immediately above the water table).

The TCL SVOCs which exceed the criteria are predominantly PAHs
(benzo(a)anthracene, 2-methylnaphthalene, naphthalene, and benzo(a)pyrene)
and phthalates (di-n-butylphthalate, and bis(2-ethylhexyl)phthalate). With the
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B-11, the only exceedance of screening
ich exceeds direct contact

direct contact and migration

et bgs). 2-

_contact criterion in this

ther samples from

exception of borings AOI 6 B-10 a
criteria is benzo(a)pyrene at AOI 6
criteria. Naphthalene exceeds both
to groundwater criteria at AQ¥:
methylnaphthalene also ex

AOI are below these scr

ia discussed in Section 4.01A
6. These locations are AOI
eet bgs). PCBs do not
Section 4.01B and C.

PCB concentrations excee
(based on direct contact) at
6 B-5 (1.5 to 2 feet bgs).and AOI 6 B-
exceed any of the othx ing criteria dis

tum, cadmium, chromium, selenium,
and zinc) excee ¢t:eontact and/or migration to
groundwater at in the intermediate samples
and/or fom im e water table. The direct contact

Various metals

at AOL 6 had concentratlons hlgher than the screening criteria
ction 4.01.C (based on vapor intrusion).

ssed in Section 4.02.A (based on drinking water).
racene and benzo(a)pyrene were found in only one of the four
ster samples(MW-31S) and were not detected in the three deep
n wells. Neither of these substances have concentrations in excess
igration to groundwater criteria in the soil samples from AOI 6,
ing the samples from the MW-318 location.

EE exceeded the screening criteria discussed in Section 4.02.A (based on
drinking water) in MW-31D and MW-34D at concentrations. BCEE was
detected in two of the seven samples of groundwater in AOI 6 (MW-31D and
MW-34D). However, this substance was not detected in any of the soil
samples in AOI 6 and was not used at the Facility. According to the Merck
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Index (11 th Ed), this compound is
pharmaceutical manufacturing), not

ed asa reagent in organic synthesis (e.g.
erformed on-site.

overburden groundwater in
ceeds the groundwater
and MW. 39S. It was

detected in 3 of 4 sample;
samples in the deep overbu
overburden wells) was abo
of the other deep wells in
criteria), MW-33D and MW
addition, bromodlchlor
31D, MW-33D, a
chloride ( MW-3 ]
screening criteri

le from AOI 6 B-7 (the location for the later installation
riterion (migration to groundwater) and the deeper

red Bedrock Groundwater

sathered bedrock groundwater in this AOI included samples from MW-
W, MW-33W, and MW-34W. Groundwater screening values were
‘exceeded in all three wells for one or more of: VOCs, BCEE, and
manganese.

As indicated in Table 4.08.3, manganese exceeded the screening criteria
discussed in Section 4.02A (based on drinking water) in MW-31W, MW-
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33W, and MW-
lower than in the overburden (0.0

BCEE exceeded the screeni
monitoring wells (MW-3]
above, BCEE was not fi
to be from Facility ope
to the concentrations in th
Facility source.

-obenzene, 1,2-DCA,
. Benzene was above the

are: benzene, carb
1,1- DCE methylc"

‘5 the screening criteria). Carbon
ene, 1,2-DCA, 1,1-DCE, methylene

d bedrock wells in this AOI. 1,2-DCA, 1,1-DCE,
were detected above the screening criteria in MW-

. All the 1,2 DCA concentrations are at least 10
‘teria. 1,1 DCE concentrations were only just above the
griteria. Chlorobenzene was also detected at lower concentrations
reening criteria at MW-33W. The decrease in concentrations

ient to downgradient wells across this AOI and the higher

n in the weathered bedrock compared to the overburden indicates
t source.

ree locations in AOI 6, where wells are clustered (two or three wells
luster; MW-31S,MW-31D & MW-31W; MW-33D & MW-33W; and
-34S, MW-34D, & MW-34W) the concentration of TCE and other
chlorinated volatile organic compounds (CVOCs) observed increases from
shallow to deeper depths (S is shallowest and W is deepest). For example, at
the MW-31 cluster, the TCE concentration increases from 0.0004 mg/L
(below the screening criteria) in the S well to 0.65 mg/L in the W well.
Similarly at the MW-33 cluster the TCE concentration increases from 0.016
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mg/L in the D well (no S well at this cluster; the nearest S well (MW-39S)
does not have detectable concentra 0 0.26 mg/L in the W well.
Also at the MW-34 cluster, the TC n increases from non-detect

the MW-31 cluster, ther
criteria in the S well. A
degradation products) exc
same five compounds were 4

sed to the same five noted
. e MW-34 cluster, only
the S well. In the D well at this
iiterion. And, in the W well in
W-31D plus benzene are found
ese VOCs are not known to have
chloride, chlorobenzene, chloroform,

benzene exceed
location, only T

ion of TCE in all three strata monitored by these cluster wells
e upgradient (MW-31 cluster) to the downgradient

erally not found above screening criteria except in the immediate
the LNAPL), and the fact that many of these compounds were not
by the Facility suggest the source of the contamination found in the
thered bedrock in this AOI is upgradient of this AOI and the LNAPL and
ge found in a limited area is not a contributing source.

Borehole Water

A sample of borehole water collected from each of two temporary well points
were analyzed for VOCs. TWP-1 was installed outside the southwest®™
corner of the Paint Mix Building. TWP-2 was installed outside the
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northeast™ corner of the building. . These samples are not considered
groundwater samples because they were not gollected from permanent
monitoring wells. The data in this jmpared to the screening
criteria but were not consideréd in k of exposure to groundwater
and the contaminants in
help define the scope of

Table 4.08.4 and Figure T
VC were detected slightly al
sheen was observed on the :
permanent monitoring well was‘instafit ation (MW-19S) at the end
of Stage I of the field inyestigation. Nong: ncentrations observed in

the borehole water gxi undwater carx iteria or the industrial

groundwater vapog: :

om TWP-1; therefore a

his sample was tested for a fingerprint analysis and viscosity.
of this material is 39.26 cSt at 60° F. The fingerprint analysis
chromatography with flame ionization and electron capture
evealed: it contains a wide range of petroleum hydrocarbons

tydrocarbons, chlorinated organic compounds and PCBs.

A sample of the LNAPL was also collected for chemical analysis. The
chemical data is in Table 4.08.6 and shown in Figure 18a. This data was not
screened against any particular criteria. The concentrations found in this
matrix were used directly in the risk assessment to determine if exposure to
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the LNAPL would create an unacceptable risk. A wide range of substances
was found in this material. The T' : benzene, cumene,
cyclohexane, cis-1,2 dichloroethen , methylcyclohexane,
toluene, trichloroethene, a CL SVOCs found were:
PAHs, carbazole, and di i detected were:
cadmium, chromium, ¢ . PCBs were
also detected.

A similar set of TCL VOC
samples containing the sludg
feet bgs). These two locations’{MW-

B-10) are only a few feg '
VOC make up of the:
LNAPL.

Investigation

ntially significant release of hazardous constituents
jease is localized to the southwest ™ corner outside
tise the location of the soil contamination outside the

r of the Paint Mix Building is so close to the structure and extends
s, and current Facility personnel have no record of this material
likely this material was placed after the construction of the Paint
cavation to place this material after the Paint Mix Building was
required structural support of the building. Therefore, this

1y placed before the mid-1960s when the Paint Mix Building was
torical aerial photography of the site suggests only light surface use
or to construction of the Paint Mix Building. It is possible this material
may been placed in the vacant lot prior to General Motor’s acquisition of the
rty'and construction of the Facility in the mid-1930s

The soil data indicate that TCL VOCs, PAHs and TAL metals are present in the soil
in excess of the industrial direct contact and migration to groundwater screening
criteria. Isolated findings of PCBs (one near surface soil sample and one soil sample
greater than 5 feet bgs) also exceed the screening criteria.
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BTEX and halogenated hydrocarbons (e.g.
criteria in the groundwater. The halogenat
migrating from an upgradient sour
concentrations increase with depth
concentrations well above scree
detection of these substances in !
outside the southwest®™ corner
decrease from upgradient to downg
TCL VOCs and TCL SVOCs found:
appear to be related to Facnllty oper

ed because: i) the
iteria at the water table to

ily in groundwater do not
tetrachloride,

-Facility and off-Facility
locations. The results ill be reported in an addendum to this

RFI/RI report.

Manganese in ] ¢ 9 of 10 wells in the AOI and
exceeds the U ing ¢ i ‘the 10 wells, including all of the
shallow wells. > :

c-1,2 DCE, and PCBs was identified in MW-19S.
grated any measurable distance from MW-19S,

RFI/RI report.
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4.09 AOI 7 - Former Bulk Fluids AST Farm
AOI 7 is a former enclosed AST farm comprised o
AOI 7 is located west ¥ of the main assembly bui
Builiding (AOI 6). ;

nks,:The area is currently paved.
theast *™ of the Paint Mix

GM personnel indicate that the 12 ASTs:
24,000-gallon horizontal tank, and nine
used to store gasoline, diesel, motor oil,
According to the EPI/PA, the ASTs were
November 1991. GM placed the replaceme;
service in 1993 following a plant shutdown. T
the removal-from-service date for these ASTs

for this storage requirement into
drted in 1991, consistent with

ASTS are original or have been
constructed. Furthermore, it is:
products that are different from:

Several unspecified spi
the aerial photographs,
original constructi
personnel indica
soil contamination in:} -However, they did not collect any soil samples in this area

1/RI field investigations for AOI 7 included the collection of soil

mples to determine whether a potentially significant release of

tuents has occurred as a result of the former operations in this AOIL

sdmpling locations for soil and groundwater are shown on Figures 16a,
, and 19a.

The following is a summary of the sampling activities performed for each medium
during the RFI/RI at AOI 7:

Soil
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During Stage I of the RFI/RI field investigation, three Geoprobe soil borings (AOIL 7
B-1 through AOI 7 B-3) were installed to o 1 assessment of AOI 7, as
proposed in the RFI/RI Work Plan. Soil s llected in the shallow (O to 2
feet) and deep (immediately above the: Is. Soil boring in AOI 7 B-
2A was required after collection OI 7 B-2 to move to an
amples. were analyzed

soil bormgs (AOI 7 B-4
RFI/RI field investigation

collected from borings for
were collected from shallg
table) intervals. Additi
based on field observati
analyzed for TCL VOC
Following review.of this'i

PAHs only. Note, AOI 7 B-13 was
8A was completed adjacent to AOI 7 B-8

water monitoring wells: MW-24S and MW-25S. Both

installed as part of the RFI/RI field investigation. As noted

ere collected for TCL VOC and PAH analyses during the well
water from these monitoring wells was analyzed for TCL VOCs

above, soil §
installation.
and TAL me

cations from which samples were collected for each medium and the
ples analyzed for each analyte group are as follows:

Locations VOCs SVOCs PCBs Metals
Soil 17 32 33 NA NA
Groundwater 2 2 NA NA 2

The above sample counts do not include QC samples (e.g. field duplicates).
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B. Discussion of Results

The concentrations of constituents detected
with the screening criteria discussed i Sec

RFI/RI field investigation to gui'EE

Soil
Table 4.09.1 and Figures1

MW-24S was installed in this adjacent to AOI 7 B-1. The

. the migration to groundwater criteria are the four

ylbenzene toluene and xylene exceed their criterion
As noted above, the concentration of these

“direct contact), similarly exceeding the criteria are: benzo (a)

e, benzo (a) pyrene, benzo (b) fluoranthene, benzo (k) fluoranthene,
ene, indeno (1,2,3-cd) pyrene, and naphthalene (all PAHs). All
mpounds exceeding these criteria occur in AOI 7 B-8 at 3.5 to 4 feet bgs.

e only TCL SVOCs exceeding the screening criteria discussed in Section
4.01.B (based on migration to groundwater) criterion is PAHs (acenaphthene,
fluoranthene, fluorene, naphthalene, and pyrene) in an intermediate depth (3.5
to 4 feet bgs) at AOI 7 B-8. A deeper sample above water table (AOI 7 B-
8A; 8.5 to 9 feet bgs) has a lower concentration below this criterion. These
values, again, are only at AOI 7 B-8 at the mid level (3.5 to 4 feet bgs) and
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these substances are below their respective criterion in the deeper sample at
AOI 7 B-8A (8.5 to 9 feet bgs).

Groundwater

Table 4.09.2 and Figure
are the only TAL metal
groundwater (MW-25S)
Section 4.02.A (based on:

manganese and arsenic

In addition, benzene and te

No constituent
7 that is higher.
intrusion) and

C. Conclusions

table) soil in

rsenic and manganese exceeds the screening criteria described in
sed on drinking water). In addition, TCL VOCs (benzene and
the screening criteria described in Section 4.02.A (based on
W-24S. This well is installed in the immediate vicinity of AOI 7
the groundwater at MW-24S is consistent with the benzene
rface soil in this location; however, the soil does not have a
¢entration of benzene immediately above the water table. The

of these substances in the well downgradient of MW-24S (MW-25S) is
screening criteria based.

concentrat
Section 4.02;
PCE) exceed
drinking wat

As presented in Figures 16a and 17a, RFI/RI soil sampling has adequately
characterized the vertical and horizontal extent of soil contamination in this AOI to
perform a risk assessment of this AOI. Overburden groundwater sampling has also
adequately characterized the horizontal extent in this AOI to perform a risk
assessment of this AOI. The risk evaluation is presented in Section V.
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4.10 AOI 8 - Former Powerhouse Heating Oil ASTs

AOI 8 includes three former 100,000-gallon ASTs
associated piping to the former Power House,. T
Facility located between the water tank an 7.
quantities of No. 2 fuel oil were also use
this AOI or AOI 7. Based on a review ¢
1944 and 1951 based on aerial photograf
photos up to and including 1993, show the
containment berms.

d No. 6 fuel oil and the
¢d on the west ™ side of the
to Facility personnel, small

not indicate releases had occurred jf
removal activity noted stained soj

A. Scope and Results
The scope of the RFI/

samples to detersg

constituents ha

n to further characterize the PAHs in shallow soil. Soil samples were
h the shallow (O to 2 feet) and deep (immediately above the water table)
in 11 samples from borings AOI 8 B-4 through AOI 8 B-8 were analyzed for
PAHs. llowing review of the data from these five locations, four additional soil
borings (AOI 8 B-9 through AOI 8 B-12) were installed during subsequent efforts in
Stage II. Soil samples were collected from the shallow (0 to 2 feet) and deep
(immediately above the water table) intervals. These samples were also analyzed for
PAHs.
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The number of locations from which samples were collected for each medium and the

Media Locations € Metals
Soil 12
The above sample counts do n

Discussion of Results
The concentrations of constituents
criteria discussed in Section 4.0, to
of hazardous constituents has occurre
summarized in Table 4.10.1 and:sh

benzo (a) anthracene,
anthracene, and indeno ]
Section 4.01A (baséd on® . . concentrations are distributed in the
soil in the top ¢ i OI 8: AOI 8B-2, AOI 8 B-3, AOI 8
B-4, AOI 8
exceeds thj

| 5feet bgs at AOI 8 B-6. None of the
the migration to groundwater criteria.

for were either below detectlon values or soil screenmg

d during several events of RFI/RI field investigation in AOI-8
tially significant concentration of certain PAHs are present in

» southern half of AOI 8. Only at one location, near the southwest
AOI does benzo (a) pyrene concentration exceed the screening
water table, but this concentration does not exceed the migration to
or criterion. None of the concentrations exceed 10 times the criterion.

As presented in Figures 16a and 17a, RFI/RI soil sampling has adequately
characterized the vertical and horizontal extent of soil contamination in this AOI to
perform a risk assessment of this AOI. The risk evaluation is presented in Section V.
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4.11 AOI 10 - Former Storage Shed

AOI 10 consists of a former storage shed, which wi
had a dirt floor and was suggested to have,
materials. This shed may be the same b
1951. The shed, according to the Sanbg ) '
of the property west™ of the original ) ing. This
building did not appear in the 1940 or has e :

photographs nor the 1958 Sanborn Map), an_
Freight building appears to have been built
photographs).

v a Facility employee to have
age of unspecified hazardous
maps from 1950 and
m* portion

PN) extension of the Anchor Motor
1951 and 1958 (based on aerial

A. Scope and Results

The scope of the RFI/RL
samples to determine wj
constituents has occurre

:AOI 10 involved the collection of soil
-release of hazardous

srations at this former storage

n on Figures 16¢ and 17c.

ace sample at boring AOI 10 B-3, additional soil borings (AOI 10
:10 B-9) were completed during Stage II of the field investigation to
srize the extent of contamination in the shallow soil. Soil samples were

(approximately five feet bgs) from borings AOI 10 B-4, B-5, B-6, and B-7. AOI 10
B-4 through B-6 were used to provide further information on the elevated TAL metals
in AOI 10 B-3, and, therefore, the samples from these borings were analyzed for
TAL metals. AOI 10 B-7 through B-9 were used to provide further information on
the elevated benzo(a)pyrene in AOI 10 B-1, and, therefore, the samples from these
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borings were analyzed for PAHs. In additign, the samples from AOI 10 B-6 were
also analyzed for TCL VOCs because of th¢ 5 ations proximity to a suspected
abandoned UST (see AOI 26 below).

nd without elevated lead),
the black and fill.

- pyrene) in
, beryllium,
-6 and B-7,
B-19) were mstalled during a
écted from the shallow (0 to 2

With a few exceptions (e.g. AOI §
the elevated lead concentrations ;
Based on potentially significant ¢
the surface sample at boring AO
copper, lead, and zinc) in the surfa
additional sml bormgs (AOI 10 B-1¢

from borings B-11, B-12,; mples from ,OI 10 B-10 through B-14,
B-16, and B-18 were an, senic, beryllium, copper, lead, and

zinc. Samples from A€ il
copper, lead, and zinc

alyzed for each analyte group are as follows:

Locations VOCs SVOCs PCBs Metals
23 9 29 6 48

ple counts do not include QC samples (e.g. field duplicates).

Discussjon of Results

The concentrations of constituents detected in soil were compared with the screening
criteria discussed in Section 4.0, to determine whether a potentially significant release
of hazardous constituents has occurred at AOI 10. The results of the comparison are
summarized in Table 4.11.1 and shown on Figures 16c and 17c. These results were
used during the RFI/RI field investigation to guide additional data collection efforts.
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Soil

Table 4.11.1 and Figures 16c and
beryllium, copper, lead, and:Zi
surface soil at AOI 10 tha
Section 4.01A (based o
southern ™ portion of
AOI 10 B-18. The benzo(z
have been adequately chara
limited to the surface soil i
building (AOI 10 B-3, AOI I
isolated locations: (AOL 10.B hat are separated from
the other arsenic b arsenic.

at certain metals (arsenic,
oyrene have concentrations in
mg criteria discussed in

:ig limited to the
10 B-10 and
the fence line,
. Arsemc is

10 which has
feet bgs): AO
10 B-18_. AQI

s in . The shallow soil (0 to 2

ial removed during the sampling

debris) exist over a wide area of this AOI, generally in the
jree feet. Samples from other AOIs along the eastern ™

ad concentratlons in general, black fill was associated with

sad concentrations. Based on the lead concentrations, the nature and
en adequately characterized for risk evaluation purposes, and the
ns dramatically reduce towards the eastern™ property boundary.

in Section 3.06, fill was placed in this eastern® area of the
prior to construction of the facility (1936). The source and date of
sment of this fill is unknown. It appears to have been some time between
and continued until sometime after 1961. The 1940 aerial photograph
viewed for the Facility shows the northern™ portion of this area already in
use as a finished vehicle storage area and the Anchor Motor Freight building
is present. The area east™ of the main assembly plant (as it existed in 1940),
south ®™ of the area being used by Anchor Motor Freight in 1940, north *V
of the then Gordon’s Gin Distillery and west ®™ of the property line appears
to be lower than the surrounding lands in 1940 and was still being filled in
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1951. All but a small area northeast N of the Gordon’s tankage is paved in

The TAL
barium,

metals in deeper samples at t
screening criteria.

Laboratory analytical data.s i 1.1 indicated detections of
TCL VOC constitu
comparison crite

C. Conclusions

The soil data collected ¢

e migration to groundwater criteria;
tions decrease with depth to below the applicable criterion

o the RFI/RI, overlap with many of the Stage II AOI 10
wn on Figure 19a. A review of the analytical results from the

s overlap area (BEC-12S through BEC-13S) indicate lead has not
ter in excess of the screening criteria. However, the lead

C-10S, on the upgradient side of the soil sampling area, does

g criteria. Groundwater data for these wells are discussed section
e fact that the area is paved, with limited surface recharge,

e decrease in metals concentrations in the deeper soil samples,

3 iat groundwater would not likely be impacted by the elevated metal
cofitenttations from the shallow soil.

As presented in Figures 16¢ and 17c, RFI/RI soil sampling has adequately
characterized the vertical and horizontal extent of soil contamination in AOI 10 for
risk evaluation purposes. The risk evaluation is presented in Section V.
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4.12 AOI 11 - Former Reclamation Area
AOI 11 consists of a paved, former outdoor reclam
scrap metal, paint, and thinners awaiting recyclmg
interviews with Facility personnel, and a re
approximately 75-ft x 75-ft. The area w.
present on the 1961 photo, hence appear:
AOI was observed in the 1993 photogra
during the Facility visits for the RFI/RI.
of the Incinerator Building. The reclamation
paved. Reviewed records did not indicate r¢
CCR/PAR.

location is
Jonger active rea is currently
'n this area as detalled in the

A. Scope and Results
The scope of the RFI/RI fi
and groundwater sample;

a:tely above the water table) and analyzed for TCL VOCs, TCL
s, and TAL metals. An intermediate soil sample was collected from
11 B-3 and analyzed for TCL VOCs, TCL SVOCs, and TAL metals.

To further evaluate elevated TCL SVOCs and TAL metals, four additional
soil borings (AOI 11 B-4 through AOI 11 B-7) were completed on July 25 and
28, 2003 during the second stage of the field investigation. Soil samples were
collected shallow (0 to 2 feet), intermediate (approximately 4 to 6 feet) and
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deep (immediately above the water

ble). The samples were analyzed for
TCL SVOCs and TAL metals.

L metals, thirteen soil

I 11 B-13A) were

{:on November 19, 2003.
(iately above
third sample

was collected at approxima
11 B-13, AOI 11 B-15 and

from the six-inch interval immediately
ngs. Additionally, a shallow sample (0

ample was collected form the mterval with the highest PID
rings AOI 11 B-22 through AOI 11 B-25. A deep sample

borings AOI 11 B-20 and AOI 11 B-21. Soil samples from borings
22 through AOI 11 B-26 were also analyzed for TCL SVOCs.

Overburden groundwater samples were collected for the RFI/RI from
monitoring wells MW-16S on January 28, 2003 for TCL VOCs, TCL
SVOCs, TAL metals, and PCBs. Overburden groundwater samples were also
collected on October 23, 2003 and analyzed for TCL VOCs and TAL metals.
Bedrock groundwater samples are discussed in Section 4.27.
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The number of locations from which sample
the RFI/RI, and the number of samples anal}
follows:

were collected for each medium during
for gach analyte group are as

Media Locations Inorganics

Soil 27
Groundwater 1

A summary of the analytical data fo
4.12.3. In these tables, conce

Appendix E.
Discussion of Results

ning criteria discussed in Section 4.0,

to determine w, " ia ease of hazardous constituents has
occurred in thi iparison are summarized in Tables 4.12.1
t04.12.3 i ‘ “18a, 18b, and 19a. These results were

used du RI field investigation to guide data collection.

and Figures 16d and 17d also indicate that certain PAHs
racene, benzo(a)pyrene, benzo(b)fluoranthene,

uoranthene dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene)
letected at concentrations that are higher than the screening criteria

sed in Section 4.01.A (based on direct contact), but below the screening
ria discussed in Section 4.01.B and C (based on vapor intrusion and
‘migration to groundwater). PAHs were identified in all of the depth intervals,
however the shallow interval contained the majority of the exceedances.
Several iterations of field activities were utilized to adequately define the
detections of PAHs in this area, which identified a black granular fill material
in the shallow interval as well. Review of historic aerial photographs and
Facility information does not indicate a source of this material. The elevated
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detections of PAHs were generally, but not always associated with this fill
material. The concentrations of P significantly to the eastern™
property boundary. The data indic ture and extent of the PAHs
have been adequately charagtérized ation purposes.

) had concentratlons hlgher
~ (based on mlgratlon to

were identified
on vapor intrusi
with the shall - jles. Similar to the PAHs

rial and appeared to be randomly
rea. The nature and extent of the
through the multiple iterations of field
uation purposes. Although elevated lead

2 and 4%12.3, and Figures 18a, 18b, and 19a indicate that all of
collected and analyzed for TCL VOCs and TCL SVOCs at MW-
11 were below the screening criteria discussed in Sections

2.2 and 4.12.3and Figures 18a, 18b, and 19a also indicate that

TAL metals (arsenic and manganese) were detected from the January

“October 2003 sampling event, at concentrations above the screening

_ eria discussed in Section 4.02.A (based on drinking water), but below the
screening criteria discussed in Section 4.02.B and C (based on vapor intrusion
and construction worker contact).




RCRA Facility Investigation Report
GM Linden Facility

June 11, 2004

Page 66

C. Conclusions
The soil data collected during several phase
indicate that potentially significant concen :
soil. The soil data also indicate that:sgvera
barium, cadmium, chromium (tot
soil at concentrations that could 2

issue relating to direct contact.

RFI/RI.. field investigations at AOI 11

n PAHs are present in the

5 (including antimony, arsenic,
and zinc) are also present in

ver, the concentrations are
cussed in Sectron 4.11,

the fact that the area is pav
decrease in metals conce
groundwater would not }
the shallow soil. Ther
and extent has been ad
Section V.

in the southern ®™ portion of the Facility. Untreated process
a the five sewers discharging to West Edgar Avenue before 1984.

existing sewer i es are still in place and convey only sanitary sewerage and pre- treated
process wastewater in accordance with approval from the Linden-Roselle Sewerage Authority
(LRSA).
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GM historical documents report that one or more of these sewer lines had broken as a result
1 indicate the breaks were

reaks that completely
rtions of the lines. No
n conducted prior to the

stopped flow within the sewer lines, resulti
previous investigations of soil or water q
RFI/RI.

As described in Section 7.9.2 of the RFI/RI Wark Plan, no soil or g
be collected for AQI 12. Rather AOI 12 w

groundwater investigation, detailed in Secti@

4.14 AOI 16 - Former Petrol

AOI 16 comprises eight former U _
used to store fuel oil and other | -Anchor Motor Freight, Inc. leased the

property from GM during the ti
personnel indicated that the U

er were addressed during the
ed closure from NJDEP for the
wever, previous investigations have
this area, which required further

excavation to remove t]
petroleum products for:

leted during the Preliminary Groundwater

to evaluate potential soil sources of chlorinated TCL
Soil samples were collected from shallow (0 to 2 feet) interval,
ximately five feet bgs), and deep (above the water table) intervals
1 samples were analyzed for TCL VOCs only.

from SB-25.

FI/RI Work Plan, the scope of work for AOI 16 included two
3 and October 2003) of groundwater sampling, obtained from the
g the former tank area. Overburden groundwater samples were
1t monitoring wells BEC-2S, BEC-5S (January 2003 only), BEC-7S,
C-9S, BEC-10S, BEC-11S, BEC-12S and BEC-1SR (January 2003 only)
: OCs, TCL SVOCs (January 2003 only), TAL metals, and PCBs (January
2003 only). In addition, groundwater samples were collected from the deep
overburden/weathered bedrock wells BEC-1D, BEC-2D, BEC-3D, BEC-4D, and
MW-1D for TCL VOCs, TCL SVOCs (January 2003 only), TAL metals, and PCBs
(January 2003 only). As identified in the RFI/RI Work Plan no additional soil
samples were required, based on the results of the groundwater sampling.
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The number of locations from which sampl cted for each medium and the
number of samples analyzed for each analy

Media Locations Inorganics

Soil 1

Groundwater 14

The above sample counts do not

The groundwater monitoring well 16¢
18b, and 19a and summarized in Tab
concentrations among duplic
samples (including field dup

Discussion of Results
The concentrations of
during the RFI/RI we

lease of hazardous constituents has
rison are summarized in Table 4.13.1

re 16e indicate that several TCL VOCs were detected in
T Investigation boring SB-25, but all below the

‘admium, lead, and manganese) were detected at concentrations

than the screening criteria described in Section 4.02.A (based on

g water) for selected wells from one or both events. The results do not
ar to have a distribution pattern around the AOI. Based on the associated
ardous constituents from this AOI, many of the metals (arsenic, barium,
cadmium, and manganese) are not anticipated. Lead, which may have been
associated with the AOI activities, was detected in two monitoring wells
(BEC-2S and BEC-10S) during the January 2003 sampling event above the
screening criteria described in Section 4.02.A (based on drinking water).
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However, the results were below th screemng criteria during the October
2003 sampling event.

e that overburden
. had concentrations of
in Secu@n 4.02.A

Table 4.14.2 and Figures 1
groundwater obtained fron
trichloroethene above thy

However, upgradient mo
upgradient deep overburde
detections of trichloroetheng:

)  had concentrations higher
Sections 4.02.B and C (based on vapor
r January and October 2003

4 and Figures 18a, 18b, and 19a also indicate that TCL SvoC
‘pethyl)ether) was detected at BEC-1D, BEC-2D, and at

s higher than the screening criteria described in Section 4.02.A
rinking water). Manganese was also detected at BEC-1D, BEC-
D, and BEC-4D at concentrations higher than the screening
escribed in Section 4.02.A (based on drinking water).

“indicated Table 4.14.4 and Figures 18a, 18b, and 19a, PCBs were not
jetected in any of the groundwater samples collected during the sampling
events.

No deep overburden/weathered bedrock groundwater samples from AOI 16
had concentrations higher than the screening criteria described in Sections
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4.02.B and C (based on vapor intru 'on and construction worker contact) for
January and October 2003 samplin

C. Conclusions
Several TCL VOCs were detecte
SB-25, but all below the screeni
(based on direct contact, vapor i
investigation of the soil does not

ter Investigation boring

wells in AOI 16 for the RFI/RI

Overburden groundwater data collect
than the screenmg cnterla

indicate several TCL VOCs and TAL ‘mietal
described in Section 4.02.A (ba ed.on drmkmg
of lead, these detections do I
AOI and are detected in u
overburden/weathered b
the screening criteria d
upgradient or off- Fac1h':

in Sections 4.25 and 4.27 below
OI. Additional groundwater
ances are further evaluated in the risk

ted adjacent to and east ®N of the company car garage,
: S embly Buildings. This area is not currently actlve

The file indicates that the release was contained and removed.
n no additional sampling was done in this AOI to characterize
bugh this area currently is paved, no information was identified to
status of this area at the time of the 1991 release.

the RFI/RI field investigations for AOI 17 involved collection of soil
sampl t two locations (AOI 17 B-1 and AOI 17 B-2) for TCL VOCs and TAL
metals. These borings were completed on January 3 and January 6, 2003 during the
initial stage of the field investigations. Soil samples were collected from the shallow
(0 to 2 feet) interval due to the suspected location of the release and proximity of
underground utilities. No overburden groundwater samples were collected, due to the

absence of constituents of concern in soil.
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The number of locations from which sampl
the RFI/RI, and the number of samples ana
follows: '

Media Locations . ) g Inorganics

Soil 2

A summary of the analytical data for
concentrations among duplicatg. pa
samples (including field duplic : Appendix E.

B. Discussion of Results
The concentrations of ¢ groundwater samples collected

criteria discussed in Section 4.0,

The only TAL metal that was detected was lead,
33 mg/Kg in both borings. The lead

escribed i Sections 4.01.A, B and C (based on direct contact,

vapor intru migration to groundwater) at AOI 17.

Conclusions
The RFI/RI 4ta collected at AOI 17 indicate that a potentially significant release
stituents has not occurred. Additional investigation and evaluation of

sarranted.

4.16 AOI’ Existing Storm Sewer Outfall

This AOI consists of the Facility’s storm sewer connection points (currently five locations) to
the municipal storm sewer. A sixth connection point was abandoned during construction of
the WWTP (AOI 13). The municipal storm sewers are located beneath West Edgar Rd
(southeast ™ of the Facility) and beneath Linden Avenue (northwest ™ of the Facility).
West Morses Creek is a nearby drainage way where storm water runoff from the Facility,
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other nearby commercial and industrial facxlmes and mummpal road runoff is discharged.
:  two small reservoirs on the

es Creek ultimately

tted at the Facility under
$ ID# 46155). The
Facility’s storm sewers are all active, wi ed, noted
above. i

E:y containment
contamment of spilled diesel
rm sewers affected by the

Historic remedial actions for the Facility stof
of the spilled paint thinner after a l‘eleaSe i

A. Scope and Results
In Section 7.12.2, the R;
stormwater samples at f
significant release of

The following }
during the RFE

: lls of the Facnhty s storm sewer. The sedlment
or TCL VOCs (excluding AOI 18 B-5), TCL SVOCs,
'wo of the outfalls could not be sampled due to lack of
esent in the outfalls.

d detections of PAHs and lead, sediment location AOI B-3 was
'on November 6, 2003 and analyzed for selected TCL SVOCs and
s. Sediment location AOI 18 S-4 was also sampled on November
ind analyzed for TCL SVOCs and lead.

rée additional sediment samples (Stream 1, Stream 2, and Stream 4) were
sollected from the bottom of Morses Creek on February 23, 2004 and
analyzed for lead. TCL SVOCs were not sampled at these locations because
it was determined that off-Facility concentrations, based on the detections at
the outfalls, would be similar and indistinguishable from anthropomorphic
concentrations.
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Stormwater
Due to elevated detections of PAH
18 B-3, AOI 18 B-3A, and AOI 18
located on/adjacent to the fagili
SVOCs and lead.

ree stormwater samples (AOI
ected from storm sewers
2003 and analyzed for TCL

Four additional stormwg
Stream 4) were collected
analyzed for lead to evalua
discussed above, TCL SV
they would be similar and indistingui:
concentrations.

The number of locations fi
the RFI/RI, and the nun

follows:

Media PCBs Inorganics
Sediment NA 4
Stormwater NA 3

ntratlons among duplicate pairs have been averaged
es (including field duplicate samples) are provided in

constituents detected in sediment and stormwater collected

re compared with the screening criteria discussed in Section 4.0,
er a potentially significant release of hazardous constituents has
swer system. The results of the comparison are summarized in

Table 4.16.1 and Figure 20 indicate that TCL VOCs from sediment samples
AOI 18 B-1 and AOI 18 B-3 were not detected above the screening criteria
discussed in Section 4.01.A, B and C (based on direct contact, vapor intrusion
and migration to groundwater).
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As indicated in Table 4.16.1 and Figure 20, certain PAHs (including
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,

benzo(k)ﬂuoranthene and dlbenz(: e, and indeno(1,2,3-
) ions in sediment at AOI 18 B-

the screening criteria

discussed in Sections 4. 0

Table 4.16.1 and Figure 2
i i dnscussed in Section 4. 01 A

ve the screenmg criteria

4. Howevér, at sediment locations
trations were below the screening

8 B-3, AOI 18 B-3A, and AOI 18 B-4.

stormwater at locations AOI-18 B-3, B-3A and B-4, at
the screening criteria discussed in Section 4.02.A (based
water). Subsequent stormwater samples obtained from Morses

le 4.16.4 and Figure 21) indicated that lead was below the

eria discussed in Section 4.02.A (based on drinking water).

been adequately defined in the storm sewer for the risk evaluation presented in
Section V.

Storm sewer sediment samples indicate a potentially significant impact of lead at three
locations above the screening criteria discussed in Section 4.01.A (based on direct
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contact) at the Facility outfalls. Stormwater samples mdlcate a similar impact at the
same sampling locations above the screenin ssed in Section 4.02.A
(based on drinking water). Sediment and S ples collected from Morses
Creek do not indicate an impact to ' ears that the nature and
extent have been adequately defi risk evaluation
presented in Section V.

Further investigation is planned to: nd lead in the
storm sewer system. The results o

to this RFI/RI Report.

original sour¢

4.17 AOI 20 - Bone Yard

feet located to the south *™ of the
“This AOI was known as the
fials until they could be reused,
istorical aerial photographs. The
on April 7, 1951, and in an

AOI 20 consists of an area appr
incinerator, on the east®™ side ¢
“boneyard” for historically stor
recycled or disposed, and-Was i
area was initially obser
expanded form on an &

area was apparently dlscontmued The area appears to be
vehicle storage in an aerial photograph dated April 11,

Soil samples were collected from these borings in accordance with the criteria
described in the RFI/RI Work Plan. Soil samples were analyzed for TCL VOCs,
TCL SVOCs, TAL metals, and PCBs.
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Based on potentially significant PAHs and TAL metal concentrations detected in

surface and subsurface samples, nine additi locations (AOI 20 B-4 through
AOI 20 B-12) were collected from July 28 2
metals analyses (excluding AOI 20

The number of locations fr

the RFI/RI, and the numb

follows:
Media

uplicate pairs have been averaged. The analytical data for all
:duplicate samples) are provided in Appendix E.

.0, to determine whether a potentially significant release
tuents has occurred at the area. The results of the comparison are

benzo(b)fluoranthene, benzo(k)fluoranthene, dibenz(a,h)anthracene
-cd) pyrene) have concentrations in soil at AOI 20 higher than the
ria discussed in Section 4.01.A (based on direct contact). These

jons were detected in both shallow and deep soil samples in the AOL. As
shown:on Figure 16d, the extent of PAHs have been adequately characterized for risk
evaluation purposes.

Table 4.17.1 and Figure 17d also indicates that several TAL metals (arsenic and lead)
have concentrations in soil at AOI 20 higher than the screening criteria discussed in
Section 4.01.A (based on direct contact). These concentrations were detected in
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shallow soil samples at borings AOI 20 B-1, AOI 20 B-4 and AOI 20 B-5. As shown
on Figure 17d, the exceedances at these borihj : bounded by soil samples
that are lower then screening criteria for the

discussed in Section 4.01.C (based ’ . ver, the
samples collected immediately abo
criteria discussed in Section 4.01.C

groundwater). Further, t}
coupled with the decrea;
indicates that groundwal

pling has adequately characterized the vertical and
' soil contamination in this AOI to perform a risk assessment of this
lnation is presented in Section V.

ples immediately above the water table from these locations were all
1ese screening criteria. In addition, soil samples from surrounding
re also lower than these criteria. Given that this area is paved, which

and horizontal extent has been adequately characterized in this AOI to perform a risk
assessment of this AOI. The risk evaluation is presented in Section V.
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4.18 AOI 21 - Waste Thinner Handling Area/Former Power House

to the regulatory agency,
a fuel supplement at the

r 1985. A letter from the
i e of 1979,

Plant historical documents and other information, it
documented that paint solids and purge werg: '
Facility. This practice started in 1979 ang
GM-Linden Facility to NJDEP dated Ap
purge solvent consisting of 65-percent to
No. 6 fuel oil that was burned in the for

: ontents were transferred into a
500 gallon tote. For a brief period the GM- Tinden F fempted to transfer purge

reverted to transferring contents o ;
from the paint shop was placed in 0 ove ground:storage tank in the Pamt

of purge to the No. 6 fi proximately August 1985. Until August
1985, purge that did ng i i onveyed through a separate system that

‘area had occurred. No previous investigations of soil
conducted prior to the RFI/RI.

s for soil are shown on Figure 16a.

stigation at AOI 21 consisted of the installation of three soil borings

21 B-1 to AOI 21 B-3). The borings were installed on January 2 and 3, 2003,
during the initial stage of the field investigation. Soil samples from these locations
were collected in accordance with the Work Plan and analyzed for TCL VOCs and
TAL metals. Due to the absence of constituents of concern in soil, as discussed
below, no overburden groundwater samples were required.
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The number of locations from which samples were collected for each medium during
the RFI/RI, and the number of samples ana analyte group are as
follows:

Media Locations
Soil 3 ;
The above sample counts do not

PCBs Inorganics
6

A summary of the analytical data f
concentrations among duplicate pairs
samples (including field duplicate sa

ywn in Table 4.18 1 In these tables,
sraged. The analytical data for all

B. Discussion of Results
The concentrations of co
criteria discussed in Se
of hazardous constituen

summarized in Table 4:

) smpared with the screening
iwhether a potentially significant release
e results of the comparison are

detected at AOI 21 with the exception
ne. These results are all lower than the

metals were detected at this AOI. However, all metal
ing criteria discussed in Section 4.01.A, B, and C

RFI/RI soil ¢ flected at AOI 21 indicate that a potentially significant release of
hazardous co
this AOI is n rranted.

pad tracks run north-south® from inside the building to the tracks located
nue, north® of the Facility. Based on a review of historic aerial
photographs these tracks have been present since at least 1940 and are still operated today.
The tracks within the building are contained within railroad wells that are below the building’s
main floor. The railroad tracks have been used to transport raw materials to the Facility since
the it was constructed. Raw materials are offloaded from railroad cars located in the track
wells. Based on interviews with GM employees, it is likely that releases have occurred
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historically to the railroad wells from spills to the byilding ﬂoor which would have flowed to
the track wells.

In addition, on May 22, 1999, a Conrail locemotlv . lant to remove boxcars and

struck the derailer, rupturing its fuel tank,
ruptured fuel tank resulted in a release o
ground beneath the railroad track. Appt
drain. The spilled material from the rail
State Industrial Vac,. Inc. The storm drains
flushed with water. This fuel and water wag
Facility for treatment. A berm was built on Morses”
was removed and the stone, gravel, and,dirt were exca
NJDEP provided a copy of a confirma g
discharge. Therefore, the NJDEP:
and considers the matter closed

e cleanup of diesel fuel that
R). No other investigations or

Sampling and remediation were
resulted from a spill fro

il rather than ballast or concrete was present under the
rface conditions encountered during the initial stage of
_ y one soil boring could be completed (AOI 22 B-1),

which was | and analyzed for TCL VOCs and TCL SVOCs. The sample

location is sh

tions from which samples were collected for each medium during

The number
: ' number of samples analyzed for each analyte group are as

Locations | VOCs SVOCs PCBs | Inorganics
: 1 1 1 NA NA
The above sample counts do not include QC samples (e.g. field duplicates).

A summary of the analytical data for soil each medium is shown in Table 4.19.1. In
these tables, concentrations among duplicate pairs have been averaged. The analytical
data for all samples (including field duplicate samples) are provided in Appendix E.
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B. Discussion of Results
The concentrations of constituents detected
risk-based screening criteria discus
potentially significant release of hg
results of the comparison are su

mpared with the generic
determine whether a
occurred at the area. The
shown:on Figures 16e.

d in the soil

4 g, however all
ibed in Sections 4.01. A, B and
tion to groundwater)

Table 4.19.1 and Figure 16e ind
sample from AOI 22 B-1. Several
the detections were below the scree

C. Conclusions
RFI/RI soil data collecte
hazardous constituents
this AOI is not necess

y 125 ft by 50 ft. Interviews conducted with GM representatlves
er mformatlon on these pits. The pits are not present

The scope FI/RI field investigation at AOI 23 included the collection of soil
and sump

2ld investigation. The soil borings were installed in the suspected test pit
-Soil samples from these locations were collected in accordance with the
¥ork Plan and analyzed for TCL VOCs, TCL SVOCs and TAL metals.

Based on the potentially significant benzo(a)pyrene concentration at AOI 23 B-2, three
additional borings (AOI 23 B-4a, AOI 23 B-5a and AOI 23 B-6) were installed during
the second stage of the RFI/RI field investigation to further characterize the extent of
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benzo(a)pyrene in soil. Two soil samples (shallow and deep) were collected from
each soil boring and analyzed for PAHs.

Sump Water
The water in the sump located n

sampled in April 2003 for TAL
accordance with the RFI/RI Wo;

est pit areas was

medium during
r.each analyte group are as

The number of locations from which
the RFI/RI, and the number of samp
follows:

Media “PCBs |Inorganics
Soail NA 9
Sump Water 3 ; 1 1
The above sample coun és (e.g. field duplicates).
A summary of i f ‘medium is shown in Tables 4.20.1 and
4.20.2. In the ' duplicate pairs have been averaged.
The analytigal data:for all samples™{(ingl g field duplicate samples) are provided in

detected in soil and sump water were compared

ed in Section 4.0, to determine whether a potentially
constituents may have occurred in the area. The
arison are summarized in Tables 4.19.1 and 4.19.2 and shown on

results of the
Figures 16e,

Soil
d on Table 4.20.1 and Figure 16¢, the west™ test pit soil samples
ing AOI 23 B-4 and AOI 23 B-5 for TCL VOCs and TCL SVOCs,
‘FAL metal concentrations were all below the screening criteria described
ections 4.01.A, B and C (based on direct contact, vapor intrusion, and

igration to groundwater).

Also indicated on Table 4.20.1 and Figures 16e and 17e, soil samples from
soil borings (AOI 23 B-1 to AOI 23 B-3) at the east™ test pit had several
detections of TCL VOCs, TCL SVOCs and TAL metals. The TCL VOCs
and TAL metal detections were all below the screening criteria described in
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Sections 4.01.A, B and C (based on direct contact, vapor intrusion, and

migration to groundwater). The T s:«letections were all below the
screening criteria described in Sect ' and C (based on direct
contact, vapor intrusion, and:inigra
benzo(a)pyrene, at AOI i
concentration exceeded

Sump Water
As identified ab

ter samples were intended to minimize
: nts (including soil particles and NAPL)
nple by the samip yrocedure itself, such influence could not be
ted due to the nature of the sample collection method. As
eous data do not necessarily represent groundwater quality at

ially significant release, but rather were used only to
ig groundwater characterization. However, these data
screening criteria for groundwater, and the

1 results have been included on screening summary tables as a point

iscussed in Section 4.01.A, B and C (based on drinking water, vapor
on, and construction worker contact) in the sump sample.

e 4.20.2 and Figure 19a indicates that manganese was detected above the
screening criteria discussed in Section 4.01.A (based on drinking water), but
lower than the screening criteria discussed in Section 4.01. B and C (based on
vapor intrusion and construction worker contact).
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C. Conclusions
As discussed above, benzo(a)pyrene was defés
to 12 feet in exceedance of the screening cr.
on direct contact). Additional soil b ngs
screening criteria described in S
extent of this detection has been;
presented in Section V.

23 B-2 from a depth of 11.5
ed in Sections 4.01.A (based
this point were all below the
ars that the nature and
evaluation,

Manganese was detected in the wa
screening criteria discussed in Sectla
not appear to be an issue related specifically*
sporadic detections across the Facxlxty in grounc
Therefore, manganese in :
wide issue in Section 4.27

on drinking water). This does
based on the soil results and
 this screening criteria.
aluated as a Facility-

ieives water containing paint overspray
from the paint booths ij | the Central Sludge Area consists of

removing paint sludge :

a concrete containment pit. According to the Facility’s
d Countermeasures plan, the plt serves as secondary

oxide are stored in totes near this pit. The pit also
totes.

ted in a manner similar to the Central Sludge operation, including
overflow from the tank being pumped from the pit to the WWTP.

be veriﬁed.-'::

A. Scope and Results
The scope of the RFI/RI field investigation at AOI 24 was to determine the integrity
of concrete containment of both the Tutone and Central Sludge area. The locations of
the Tutone and Central Sludge area are shown on Figure 16e. In January 2004, the
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containment pit in the Central Sludge Area was cleaned inspected and backfilled with
concrete.

dge Area. Clean-out and
next stage of the field
an addendum

No work has currently been performeid.at th
inspection of this area is schedul *
investigation in July 2004. Res

to this RFI/RI Report.

B. Discussion of Results
The Central Sludge Area pit was cle ected in January 2004. The pit
appeared to be intact, with no visible ctacks resent. The Central Sludge
tank that received paint sludge was.l insi ¥y. containment consisting of
a concrete walled and bottomg sduci Ace between the two. This
space had held fluids (overf ! e, etc.) andiwas not dry prior to closure.

into the tank to the -inspection, the pit was filled

with concrete.

C. Conclusions
determined that the pit was sound with no
“illed in with concrete at the completion of
of the TuTone Sludge Area cleaning and inspection activities
endum to this RFI/RI Report, once completed in July 2004.

“During the impleme}
Detailed review of p hs, taken during the 1960’s expansion of the building, contained

area was located north ® of the former northern ™ limits of

pe
25. Three soil borings (AOI 25 B-1, AOI 25 B-2, and AOI 25 B-3) were completed
on August 1, 2003, during the second stage of the field investigation. Soil samples
were collected from the shallow interval (O to 2 feet), deep (immediately above the
water table), and at a depth of approximately seven feet below ground surface. The
soil samples were analyzed for TCL VOCs, TCL SVOCs, TAL metals, and PCBs.
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AOL25 B-9) were drilled during the
er delineate this area. Soil
mmediately above the water
No overburden

f concern in

Six additional soil borings (AOI 25 B-4 thr ;
period of December 9 through December 1
samples were collected shallow (0 to feet

Media i 5 Inorganics

Soil
The above sample coun ot i mples (e.g. field duplicates).

:;irs'have been averaged. The analytical
mples) are provided in Appendix E.

benzo(k)ﬂuoranthene and dibenz(a, h)anthracene) were detected
1, AOI 25 B-3 (benzo(a)pyrene only), AOI 25 B 8

benzo(a)an
is borings A
(benzo(a)pyr
Section 4.0

ed on direct contact) in the surficial soil samples only. The
ese PAHs at all the other boring locations and depths are lower

in Table 4.22.1 and shown on Figures 16e and 17e, no detections were
i for TCL VOCs; one detection of PCBs; and multiple detections of TAL
metals in soil. These concentrations, were all lower than the screening criteria
described in Sections 4.01.A, B and C (based on direct contact, vapor intrusion, and
migration to groundwater) at AOI 25.
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C. Conclusions
As presented in Figures 16e and 17e, certa
above the screening criteria discussed in S
The detections appear to be bounded
soil sample results from the AOI
detected or below the screening ¢
on direct contact, vapor intrusiof
appears that the horizontal and ver:
adequately characterized and further
evaluation of this data is presented if}

Hs were detected at several locations
based on direct contact).
ally, based on the additional
tuents were elther not

| is not warrarited,: Further risk

4.23  AOI 26 - Suspected Abandsi
During the implementation of th:
line from a UST was discovere
could be located, therefore the

activities“at AOI 10, a suspected vent
of a UST or previous investigations
-work for the RFI/RI.

A. Scope and Resul :
As indicated ab in the RFI/RI Work Plan did not originally

include AOI ' ssical survey utilizing ground penetrating
radar was ¢p ipe to identify if a UST was present in

the area.

e of the field investigation in July 2003. Soil samples were
/e the water table and analyzed primarily for TCL VOCs
B-2) and TPH. Samples from AOI 26 B-3 were also analyzed for
ddition, soil samples from AOI 26 B-1 were collected from below
epth of approximately 12.5 to 13.0 ft. for TCL VOCs, TCL

Is, and TPH

collected
(excluding A
TCL SVOCs
the water tab

ally significant PAH concentrations detected in soil samples, four

il borings (B-6 through B-8 and B-1A) were completed on November 14,
2003"“and samples were collected from the shallow interval (O to 2 feet) and
unmedlately above the water table (B-1A only a shallow sample was collected). In
addition, an intermediate sample was collected from boring B-6 at a depth of 3.5 to 4
feet. Soil samples were analyzed for PAHs.
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The number of locations from which samples were collected for each medium during
the RFI/RI, and the number of samples analyZed for gach analyte group are as
follows:

Inorganics
1

Media Locations
Soil 9
The above sample counts do not.

B. Discussion of Results
The concentrations of ¢
during the RFI/RI were, ] ing criteria discussed in Section 4.0,

cnterla dlscussed in Section 4.01 (based on direct contact),
eria discussed in Section 4.01. B and C (based on vapor

The detections appear to be bounded laterally and vertically, based on the additional
soil sample results from the AOI 10 and AOI 26. Other hazardous constituents were
either not detected or below the screening criteria described in Sections 4.01.A, B and
C (based on direct contact, vapor intrusion, and migration to groundwater).
Therefore, it appears that the horizontal and vertical extent of the potential release has
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been adequately characterized and further investigation is not warranted. Further risk
evaluation of this data is presented in Sectiof ! Addtt;onal evaluation of the

geophysical anomaly in the suspected UST ifig £xcavation, is planned and will
be included in an addendum to this R

tored outside. No previous
prior to the RFI/RI,

rom which samples were collected for each medium during
f samples analyzed for each analyte group are as

g duplicate pairs have been averaged. The analytical data for all
field duplicate samples) are provided in Appendix E.

potenually significant release of hazardous constltuems has occurred at the area. The
results of the comparison are summarized in Table 4.24.1 and shown on Figures 16d
and 17d.
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The soil data indicated that there were no detections of TCL VOCs, TPH, and PCBs
in any of the soil samples submitted for AO; TC VOCs were detected,
however the concentrations were all lower ing criteria described in
Sections 4.01.A, Band C (based on.: yr intrusion, and migration to

groundwater).

C. Conclusions
The RFI/RI soil data collected at ficant release
of hazardous constituents has not occ itional investigation:and evaluation of

this AOI is not warranted.

were installed to characterize

oundary Area, (ie. along West Edgar
&d with current or former

samples were collected at the time
potentially significant releases to

AOI 28 represents a grouping o
groundwater conditions along th

acations were grouped into the Southern ™ Facility
tions include:

andwater Investigation well cluster MW-17 was completed in July
were collected from the bedrock monitoring well in this cluster
rval (0 to 2 feet), intermediate interval (approximately three feet)
y above the water table) and analyzed for TCL VOCs.

| cluster locations (MW-27 and MW-28) were installed during the
 FI/RI field investigation in August 2003. Soil samples were

e weathered bedrock well in the cluster from the shallow interval (0
d deep (immediately above the water table) and analyzed for TCL VOCs,
Cs, and TAL metals.

Two additional weathered bedrock monitoring well locations (MW-29W and MW-
30W), were installed to surround the MW-8 well cluster in October/November 2003.
Soil samples were collected from the shallow interval (O to 2 feet), intermediate




RCRA Facility Investigation Report
GM Linden Facility

June 11, 2004

Page 91

interval (approximately three feet) and deep (immediately above the water table) and

Groundwater Samples
A total of eleven monitoring wellg:

overburden wells (BEC-8D, MW
(MW-8W, MW-17TW, MW-2TW, M
wells (MW-8B and MW-17B).

Groundwater samples were collg
the Preliminary Groundwat
VOCs.

During the initial stag
samples were collecte
weathered bedro

f RFI/RI field investigation in October 2003, groundwater
_the overburden wells (BEC-8D, MW-17S, MW-20S),

f weathered bedrock wells, MW-27W, MW-28W, MW-29W, and
ck well MW-8B, groundwater samples were collected in

Media

Locations | VOCs | SVOCs PCBs | Inorganics
Soil 5 13 10 NA 10
Groundwater 11 21 11 6 17

The above sample counts do not include QC samples (e.g. field duplicates).
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A summary of the analytical data for each medium is shown in Tables 4.25.1to
4.25.3. In these tables, concentrations amo ite pairs have been averaged.
The analytical data for all samples (includin te samples) are provided in
Appendix E.

Discussion of Results
The concentrations of constituent
during the RFI/RI were compare;
to determine whether the area along t
impacted by a potentially significant:
upgradient. The results of the compartson at
and shown on Figures 16d, 17 18b 18c,

results were used during the: i

sardous constituents in the area or
d in Tables 4.25.1 to 4.25.3
, and 19c. These
e data collection.

tertain PAHs (including

iother boring locatlons and deeper depths are lower than the
a. The TCL SVOC concentrations were all lower than the

5.1 and Figure 16d also indicate that there were no detections of

2. Hence, these results were all lower than the screening criteria
Section 4.01.A, B and C (based on direct contact, vapor intrusion
n to groundwater).

d in Table 4.25.1 and on Figure 17d, the shallow soil sample

d from MW-30W was above the screening criteria discussed in
4.01.C (based on migration to groundwater) for manganese.

wever, the intermediate sample and the sample immediately above the
sater table were all lower than the screening criteria discussed in Section
.01.C (based on migration to groundwater) for manganese. Manganese at
the other locations and other TAL metals were all lower than the screening
criteria discussed in Section 4.01.A, B and C (based on direct contact, vapor
intrusion and migration to groundwater).
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Overburden Groundwater .
As indicated in Table 4.25.2 and Fr ;
detected in MW-8D during each
screening criteria dlscussed iniSectiot

gmpling events above the
ased on drinking water).

and C (based on vapor intg

Table 4.25.2 and Frgures l

fon 4.01.B and C (based on vapor intrusion
. TAL metals were not detected in MW-8D,
e screening criteria discussed in Section 4.01.A, Band C
water, vapor intrusion, and construction worker contact).

ndwater

ne) were detected in groundwater samples from MW-8W, MW-
W, and MW-28W) above the screening criteria discussed in
1.A (based on drinking water). Monitoring well, MW-8W,

e highest concentrations of trichloroethene. However, at the

1 nt adjacent monitoring wells to MW-8W, MW-29W and MW-30W,
'OCs were not detected during the November/December sampling

eit. All TCL VOC concentrations were below the screening criteria
discussed in Section 4.01.B and C (based on vapor intrusion and construction
worker contact).

Table 4.25.3 and Figure 18c also indicated that TCL SVOCs and PCBs were
either non-detect or lower than the screening criteria discussed in Section
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4.01.A, B and C (based on drinking water, vapor intrusion, and construction
worker contact). 3

ganese was detected at

As indicated in Table 4.25.3:
-ening criteria discussed in

MW-17W, MW-29W, an
Section 4.01.A (based
criteria discussed in Se
construction worker contac
the area grouping (MW-8W
the screening criteria discu
water, vapor intrusion, and c

Bedrock Groundwa
Table 4.25.3 and

ndwater sampling above the screening
01.A (based on drinking water), but lower than
ria discussed in Section 4.01.B and C (based on vapor
ction worker contact).. Groundwater results from MW-
itions all lower than the screening criteria discussed in

. PAHs were detected in the soil at concentrations in this grouped
ening criteria discussed in Section 4.01.A (based on direct

the screening criteria discussed in Section 4.01.B and C (based on
and migration to groundwater). These concentrations appear to be
surface soils at boring MW-28W and MW-29W. No historic

inf; suggest a potential source for these detection, thus it appears that the area
has been adequately characterized for vertical and horizontal extent for further risk
evaluation presented in Section V.

As discussed
area, above t}

Manganese was detected in the shallow soil sample from MW-30W was above the
screening criteria discussed in Section 4.01.C (based on migration to groundwater).
However, the intermediate sample and the sample immediately above the water table
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from this location were all lower than this screening criteria. In addition, soil samples
from surrounding locations were also low ‘than this.criteria. Given that this area is
paved, which limits infiltration and the de y in the shallow soil sample,
further investigation is not warranted: :Furth ation is presented in Section

Also as discussed above, manga
bedrock, and bedrock monitoring
Section 4.01.A (based on drinking ) iteria discussed
in Section 4.01.B and C (vapor intr

ter concentrations
1 d on the Facility-wide
centrations have been adequately

ited in Section V.

would not suggest these levels ¢
appear random across this agg
manganese detections, it ap

detected above n Section 4.01.A (based on drinking
water) in deep k groundwater, which exhibited the
highest concen w overburden and bedrock groundwater

les in this grouped area. This suggests that the potential source
thene in the area may be from the weathered bedrock

characterize Facility-wide groundwater conditions. However, detections of PAHs from the
initial soil samples indicated a potential impact on soils in this area. Additional borings were
conducted to evaluate this potential impact. No prior investigations of soil or water quality
had been conducted in this area have been conducted prior to this work.
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A. Scope and Results :
The RFI/RI scope of work for AOI 29 invojveéd the ollection of soil samples to
determine whether a potentially significant rdous constituents has

occurred in thus area and whether thege, cor v have impacted groundwater
: 16a, and included the

following:

Soil Samples

( only), an intermediate
depth (approximately 4 feet) i for TCL VOCs, TCL
SVOCs, and TAL metal : i :

TCL SVOCs, and TAL

pproximately 3 feet) depths in all three
proximately 7 feet) was obtained in

: tained from shallow (O to 2 feet), intermediate
p (approximately 7 feet) intervals from these borings

oil samples were obtained from shallow (O to 2 feet), intermediate
et) and deep (approximately 7 feet) intervals for TCL SVOC

collected during three separate sampling events from MW-18S, MW-18W, and MW-
18B for TCL VOCs (August 2002, January 2003, and October 2003), TCL SVOCs
(January 2003), TAL metals (January 2003 and October 2003) and PCBs (January
2003).
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The number of locations from which samples were collected for each medium and the
number of samples analyzed for each analy follows:

Media Locations | .VOCs PCBs |Inorganics

Soil 10
Groundwater 3
The above sample counts do not

own in Tables 4.26.1 to
airs have been averaged.

Appendix E.

B. Discussion of Results
The concentrations of
the Preliminary Ground
screening criteri - . etermine whether a potentially
significant reles tituents has occurred at the area. The results of
the comparisor i 1 to 4.26.3 and shown on Figures 16a,

s 16a and 17a indicate that the soil results obtained in
Area several detections of TCL VOCs and TAL

ibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene) at nine of the
{ing locations in the Monitoring Well 18 Area were higher than

ing criteria discussed in Section 4.01.A (based on direct contact). In
n, Table 4.24.1 and Figure 16a indicate that detections of certain PAHs
ranthene and pyrene) were higher than the screening criteria discussed in
_ectlon 4.01C (based on migration to groundwater) at MW-18 B-5 in the
shallow and intermediate soil samples. The highest PAH concentrations were
associated with soil boring MW-18 B-5, which was bounded by lower
concentrations in the surrounding soil sample locations.
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No concentrations from the Monitoring Well 18 Area were noted in Table
4.26.1 and Figures 16a and 17a to
Sections 4.01.B (based on vapor in

Overburden Groundwater:
Table 4.26.2 and Figures
detections of TCL VOCs
of PCBs in the overburdets
TCL VOCs, TCL SVOCs,
described in section 4.02 (ba
construction worker contact)

ifig criteria
water, vapor intrusion, and

Arsenic and mang
October 2003) fi
Section 4.02.A

dwater are evaluated in this section in
yact identified in the soils results

8 part of the Facility-wide perimeter
athered bedrock and bedrock

gures 18c, 18d 19b, and 19c indicate that PCBs were not
for any samples obtamed from MW-18W and MW-

rm, methylene chloride tetrachloroethylene

ene, and vinyl chloride), were detected in two to three of the
sampling events in the weathered bedrock well MW-18W and
MW-18B above the screening criteria described in Section

ed on drinking water). In addition, TCL SVOC (bis(2-
yl)ether) and TAL metal (manganese) were detected in the January

the screening criteria described in Section 4.02.A (based on drinking
ter). No exceedances of the other screening criteria described in Section
::402.B&C (based on vapor intrusion and construction worker contact) were

identified in the weathered bedrock and bedrock groundwater at the MW-18
cluster.




C.

RCRA Facility Investigation Report
GM Linden Facility

June 11, 2004

Page 99

Conclusions
The soil data collected as part of the Prelim:
RFI/RI investigation in the Momtormg We
significant release of hazardous co
the soil at concentrations that ex
(based on direct contact) in shall
area appears to be adequately ch
from surrounding soil samples

water Investigation and
ate that a potentially

urred. PAHs were present
iscussed in Section 4.01.A
les. The extent of the

Monitoring Well 18 Area;
above the screening crite

dwater Quality
Table 4.27.2: gures 18a, 18b, and 19a indicate that a limited number of

detections of

zene, bromodichloromethane, chloroform, tetrachloroethene,
vinyl chloride), TCL SVOCs (benzo(a)anthracene and

y. and several TAL metals (including arsenic, barium, cadmium, lead
anganese) have been detected above the screening criteria described in
2.A (based on drinking water) in the overburden groundwater (shallow and

C (based on vapor intrusion (occupational) and construction worker contact) were
identified in the overburden groundwater. Many of the exceedances, including
manganese in particular, do not appear to be associated with Facility activities and
also appear as exceedances in the monitoring wells on the upgradient side of the
Facility (north®™ side). In addition, as discussed in Section 3.09, overburden
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groundwater is not utilized in the vicinity of the Facility as a potable drinking water
source.

exceedances of the other screenrng cr ibed i ‘44328 and C (based
‘tresidential)) or TCL VOCs and

TCL SVOC:s for all three criteria werev-zi en gverburden groundwater. As

indicated above, arsenic and m ¢ the screening criteria
: i ) adient side of the

compoufids may be unrelated to
ation is presented in Section V.

Facility. This suggests
Facility activities. Rega

hene, 1,1-dichloroethene, 1,2-
chlorobenzene chloroform cis-1,2-

1), and TAL metals (arsenic and manganese) were above the
hed in Section 4.02.A (based on drinking water) in the

stions in the deep wells in the overburden, discussed
e weathered bedrock zone.

es, are upgradient of facility activities, or the concentration
tch the direction of groundwater flow. One of these areas is the

a immediately surrounding MW-8W has been limited to a parking lot.
suggests an off-Facility source, although off-Facility may actually be

is investigation will be included in an addendum to the RFI/RI.

There are several other areas, including MW-15W, MW-16W, MW-35W, and MW-
36W, where the wells are located on the upgradient side of the Facility or historic
Facility activities do not indicate an on-Facility source. Detections of bis(2-
chloroethyl)ether, which is primarily associated with pharmaceutical activities, at
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many of the locations where chlorinated orgamcs are identified, suggest a possible
link to the nearby Merck site. Additional in¥¢ igns are planned to identify the
source of the high TCL VOC concentratlo

Facility and off-Facility locations. 'Iie
reported in an addendum to this

C. Bedrock Groundwater Quality
Table 4.27.3 and Figures 18d an
trichloroethane, 1,1-dichloroethene,” _
tetrachloride, chlorobenzene, chlora} ichloroethene, methylene chloride,
e, and vinyl chloride), TCL
inese) were detected above

SVOCs (bis(2- chloroethyl) eth
the screening criteria describeg

f'and the replacement well, MW-8B has
installation. Monitoring well BEC-4B is
replaced with a well cluster consisting of a weathered

ing well. In addition, the detections in the bedrock zone
¢s. of magnitude less than the weathered bedrock zone.
of the interaction between the weathered bedrock

f;.ered bedrock interval, there are several other areas, including
B where the wells are located on the upgradlent side of the

:gg::est a possible link to the nearby Merck site. Additional investigations
o identify the source of the high TCL VOC concentrations found in the

will be reported in an addendum to this RFI/RI Report.
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V. HUMAN HEALTH RISK EVALUATION

5.01 Introduction

The human health risk assessment discus
that have been collected during the RF
significance of reasonable maximum expos
land use at and around the Facility. The resu
where a release of hazardous waste or constifpents:
maximum exposures to be significant enough to-'wa
The scope of the human health risk ass i

e charagterization data

yected future

onceptual site model
otential human exposure
vund the Facility in terms of
ia to which they could be exposed,
ped based on the site information

under current and reasonably ex
the potentially exposed populatig
and the potential routes of exp
and data discussed in Sections
exposure are further discugsed ir

otential human exposure are discussed in Section 5.4 - Exposure
. also discusses the estimation of exposure concentrations and
‘ each exposure scenario.

Assessment, *
chemical inta

tion for the constituents included in the risk assessment is
Section 5.5 - Toxicity Assessment.

‘associated with the potential exposures discussed in Section 5.4 are
quan and their significance is discussed in Section 5.6 - Risk Characterization.
Uncertainties associated with the risk estimates are also discussed in this section.

e The findings and conclusions of the human health risk assessment are summarized in
Section 5.7 - Summary and Conclusions.
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The methods used in the risk assessment are based on USEPA risk assessment guidance, and
the interpretation of the risk assessment results is b: SEPA risk management policies
for RCRA corrective action.

5.02 Data Collection and Preparatig

A. Data Collection
The objectives of data collection dur
additional data collection is necessat}

: mining when
in the RFI Work Plan (H&A
ield investigation completed to
date and a summary of the data i ibed in Section 2 of this
report. .

B. Data Preparation
Validation of data coll i farmed in accordance with the

QAPP in the RFI Wor t, sediment, surface water,
borehole water, sgormw: 1p W

concentritions qualified as not usable (i.e., R-qualified data)
validation are not included in the risk assessment.

trations qualified as estimated (i.e., J-qualified data) are included for
tative assessment.

Concentrations in duplicate field samples are averaged to obtain a
representative concentration for the sample location. When a constituent was
detected in only one sample of a duplicate pair, the average of the detected
concentration and one-half the quantitation limit is used in further
calculations.
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e The concentrations of 1,3-dichlorop. opene (total), methylphenol (total), and
xylenes (total) in a sample are the s oncentrations of the detected
isomers and half the quantitation li _5: not detected in the sample
but detected in the same m ' no isomer is detected in a
sample, the constituent is.g

e Similarly, the concentrat;
concentrations of the dete
Aroclors not detected in the §
Facility. If no Aroclor is déf
detected in the sample.

e As a conservative ag’
constituents are as
did not attempt &
(as discussed i

ed, since the RFI field investigation
Jbackground level for any constituent

The RFI soil, groundwatg] i rmwater, and LNAPL data are used

in the risk assessment, holes and the sump in the former wheel
alignment pit are not '
investigation and th :
discussed in Secti ‘aqueous sample collected from beneath the LNAPL at AOI 6 is

tables summarize the soil characterization data for each area, and show
‘of the highest measured concentrations for each constituent at each area to
the screenmg criteria. As discussed in Section 4.0.1, the screening criteria used to
guide the RFI soil characterization efforts included criteria that are based on direct
contact, vapor intrusion, and migration to groundwater. A potentially significant
release to soil at an area is identified in the Section 4 tables by comparing the highest
concentration of each constituent in surface and subsurface soil at the area to these
screening criteria. Ratios of the highest concentrations in surface or subsurface soil to
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the screening criteria that exceed 1 are consjdered indications of a potentially
significant release to soil. As shown in the Séetion tables, the ratios for certain
constituents exceed 1 at the following AOls

e AOI 3 - Existing Drum Storage Atea/Fit

e AOI 6 - Paint Mix Building '

e AOI 7 - Former Bulk Fluids

« AOI 8 - Former Powerhoust

e AOI 10 - Former Storage Shex

e AOI 11 - Former Reclamation A

e AOI 20 - Bone Yard

e AOI 23 - Former Interior TestingP

e AOI 25 - Former Drum S

« AOI 26 - Abandoned Ug%

e« AOI 28 - Southern

e AOI29-MWIB A

e General

At each of these i r more polycyclic aromatic
hydrocarbons ( i _séréening criteria based on direct contact.
At AOIs 6,7, arsenic and lead have concentrations
that are hi ased on direct contact and/or migration to

ia based on direct contact and/or migration to groundwater.
primarily TCE and BTEX (i.e., benzene, toluene,
at AOI 7, they include only BTEX. No constituent

data summarized in the Section 4 tables, chemical
for LNAPL were collected during the RFI at AOL 6. The

f LNAPL constituents in smear zone soil have been conservatively
this risk assessment, as discussed in Section 5.4.4.1.

The potential for human exposure to constituents in soil at all the areas where field
investigations were conducted during the RFI, including the areas where a potentially
significant release was identified, is discussed in Section 5.4. The significance of the
potential exposures is discussed in Section 5.6.
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Groundwater
Groundwater quality data were collected du
overburden, weathered bedrock, and bedro
discussed in Section 3. The Sectio
ratios of the highest concentrations
screening criteria. As discussed.
the RFI groundwater characteriza
drinking water consumption, vap
criteria based on vapor intrusion an
evaluating only the groundwater qua

rom the shallow and deep
giwells at the Facility, as

A potentially significant rele
tables for groundwater by ra
that exceed 1. Although ¢
significant release to g

is to the screening criteria
tifying a potentially
water criteria, the saturated zone
urrent or reasonably expected
future potable water s 3, the Facility and areas in the
immediate vicini

Company, whig

e deep overburden, weathered bedrock, and bedrock groundwater
the screening criteria based on drinking water consumption are
ch larger number of VOCs (predominantly benzene, carbon
DCA, methylene chloride, PCE, TCE, and vinyl chloride) and

, some of these constituents do not appear to be associated with a

carbon tetrachloride, 1,2-DCA, and BCEE) were found in only the deeper saturated
zones, not found in either shallower groundwater or in any of the soil samples
collected during the RFI, and not known to have been used in the Facility’s
operations.
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The potential for human exposure to constityents in groundwater is discussed in
Section 5.4, and the significance of any pot 1 exposures is discussed in Section
5.6. : ‘

Sediment in Storm Sewers and M
Sediment data were collected d
discussed in Section 4.16. The
ratios of the highest concentratio
screening criteria. As discussed in S
the RFI sediment characterization eff
soil screening criteria based on direct
respectively.

As shown in Tables 4._ api
the storm sewer sediment
samples from Morses
screening criterion tha
exposure to constitilen

e RFI char; ation efforts for stormwater and surface water
andwater sctéening criteria that are based on drinking water

4., the ratios for total and dissolved lead exceed 1 for

er, the highest detected surface water concentration for lead

ell below the drinking water criterion of 0.015 mg/L, as shown on
otential for human exposure to constituents in stormwater and

is discussed in Section 5.4, and the significance of any potential
discussed in Section 5.6.
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5.04 Exposure Assessment

This section discusses the potential exposures that _ der current and reasonably

expected future land use at and around the setting, potentially exposed
populations, and exposure pathways are discuss ons below
For the potential exposures discussed in i :a dose, which

is defined as follows:
Dose = Col

T he dose for evaluatmg cancer nsk is aver

medium to which a population is
the intake rate of the contamina

Section 5.4.5.

A. Exposure
sefting at and around the Facility, including climate, geology,

er, surface water bodies, water supply, and groundwater use,
d are not repeated in this section.

sion of land use at and around the Facility in Section 3.08, the
populations at and around the Facility under current and

reasonably | future land use include the following:

On-Site: Routine workers

Off-Site: Residents
Routine workers
Construction workers
Recreational waders in Morses Creek

Curr¢
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Future On-Site: Routine workers

Off-Site:

sreek

The main on-site receptor populatiori routi ho typically

exposed to volatile consti
migration into indoor ai af. the workers (“construction workers”) at
the Facility conduct ocg i i

installation or repair o !
However, constru 1on ¢ at i re currently covered by the Facmty s

urface excavations. Therefore, under
d population on-site is routine workers.

d to remain commercial/industrial. In the future, potentially
Facility are expected to include routine workers and
as where surface soil becomes exposed, trespassers also

orkers, construction workers, and recreational waders in the
‘reek that is downstream of the municipal sewer in Linden Avenue

ia vapor migration into indoor air. Construction activities that extend
er table downgradient of the Facility also could expose workers to
constltuents in the shallow groundwater. Under future conditions, nearby residents
and routine workers also could be potentially exposed to constituents in soil at the
Facility due to windblown dust and vapors if parts of the Facility were to become

unpaved.
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C. Exposure Pathways
The exposure pathways evaluated in the ri
conceptual site model shown on Table 5.1.
are discussed in Section 5.4.3.1, a
discussed in Section 5.4.3.2.

‘are summarized in the
ways for on-site receptors
s for off-site receptors are

1. Potential On-Site Expo
On-site receptors include
workers, and trespassers.
are discussed below.

tntenance
each receptor

ers, construct

Routine Workexs

] }in commercial and/or
Ily take pla¢e indoors. During limited
ntact soil in unpaved areas if existing
acility is essentially entirely
"exposure to surface soil would
al contact, and inhalation of soil

: exposed to constituents in subsurface soil
onstituents were to volatilize and migrate through cracks in a
foundation into indoor air. Similarly, these workers could be
:constituents in groundwater if the constituents volatilize
tough cracks in a building foundation. Exposure to
e LNAPL at AOI 6 via vapor intrusion is also
uilding were to be constructed over the LNAPL area at
19S which is currently outdoors.

sure of workers via potable groundwater use is not expected
rause groundwater is not used as a drinking water supply at the
cility or in the vicinity, and future potable use of groundwater is
ot reasonably expected, as discussed in Section 3.09.

Construction Workers

Currently, the Facility’s health and safety plan addresses potential
exposures to workers who are involved with construction or
maintenance activities at the Facility. In the future, a small fraction
of the workers at the Facility could conduct occasional subsurface
construction or maintenance, which could put them in contact with
surface and subsurface soil in paved and unpaved areas of the
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ance is performed on the stormwater
o could contact stormwater and

Facility. If repairs or main
system, construction work
sediment in the sewer. Su

sediment in sto
dermal contact '

exposed to shallow groundwater.
would include incidental ingestion,

vative because construction worker exposures to soil

ing occasional excavations would be lower than routine worker
sures to soil (ENVIRON 2003). For construction worker

sures to soil at AOIs 3, 6, 7, 11, 20, and 29, the risk estimates
‘refined by using exposure assumptions that are specific to
gnstruction workers. For the LNAPL area at AOI 6, construction
vorker exposures are evaluated directly, as discussed in Appendix M.

Trespassers

Potential exposure of trespassers is possible in the future, although
fencing and plant security would control access to the Facility. These
controls would make trespassing unlikely, and would limit the
duration of any unauthorized access as well as the types of activities
while on-site. While on-site, trespassers could come into contact with
soil in unpaved areas if existing pavement were to be removed;, the
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Facility is essentially entirely paved currently Potentlal routes of
exposure to surface soil w : i
contact, and inhalation of

Trespasser expos
evaluated using §
the risk assess
to soil would be le
(ENVIRON 2003)

treamlines
exposures
“soil

oil characterization data collected
tent of potentially significant releases

tes for on-site routine workers. This approach

tisk assessment and is conservative because airborne
xposures off-site are expected to be lower than exposures on-site due
much greater air dispersion between an on-site emission source and
ite receptors as compared to air dispersion directly over an

ion source.

foundwater is not a current or reasonably expected future water

upply at residences in the vicinity of the Facility, as discussed in
Section 3.09. Therefore, potential exposure via potable and non-
potable groundwater use is not evaluated in the risk assessment.
Potential exposure is possible if constituents in shallow groundwater
volatilize and migrate through cracks in building foundations.

Routine Workers

As discussed in Section 4, the soil characterization data collected
during the RFI show that the presence of potentially significant
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concentrations of a few constituents extend to some locations along
the Facility’s western and egstern boundarles which are near unpaved
areas at adjacent industrial : he data for these constituents
show that the concentfation boundaries appear to
decrease toward th ntrations off-site are not
expected to be s pcentrations on-site.

Potential expost ts, assuming
they are present i tively
evaluated in this risk using ri 14185 for exposure of

on-site workers to s¢ ortions of the Facility boundaries.

potentié ‘exposures are indirectly
by using exposure estimates for
issessment and is conservative
or intrusion are expected to be

:Off-site workers involved in maintenance or repair of municipal storm
ers could be exposed to sediment and stormwater from GM’s
sewers. Potential routes of exposure to sediment would include
tion and dermal contact. Potential routes of exposure to

water would include ingestion, dermal contact, and inhalation of

I'S.

Off-site workers who perform construction that extends into the
groundwater could be exposed to constituents in shallow groundwater,
in areas where the groundwater is within typical excavation depths.
Potential routes of exposure would include incidental ingestion,
dermal contact, and inhalation of vapor.
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Recreational Waders

Recreational waders could
in Morses Creek in the sec
municipal storm sew:
contributions fro

surface water and sediments
m of the Linden Avenue
harges stormwater

xposure of recreatlonal
accessible

centrations for the media to
harios summarized in the
discusses the calculation of

soil. The calculation of exposure
concentrations X surface water, and LNAPL is discussed in
Section 5.4.4 '

the 95% upper confidence limits (UCLs) on the
ents, if sufficient data are available. In this

F cumulative cancer and noncancer risks. If these bounding

* RME risks do not exceed EPA’s cumulative cancer and

isk triggers for corrective measures (i.e., cumulative site-related
of 10 and noncancer hazard index (HI) of 1), then further

ns are not necessary.

unding estimate exceeds a trigger for corrective measures, then the

sinding estimate is refined by replacing the maximum concentrations that

“ ¢ontributed the most to the bounding estimate with 95% UCLs. Experience
with this approach at many facilities shows that cumulative cancer and
noncancer risk estimates are often influenced by only a few constituents. This
means the computation of 95% UCLs, which can be time-consuming, is
usually necessary for only a few constituents.
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The use of maximum concentrations for many constituents introduces more
conservatism than necessary for RME:esti because it assumes
simultaneous worst-case exposure ftuents constantly, when the
RME generally would not have so n ents at worst-case
concentrations at all time i ;iated with the use of such
luati e

The 95% UCL for a consti
bootstrap method known as: ted and accelerated (BCa) method

nonparametric bootst i i ipt rely on assumptions
about the data's undg ' /
confirm, but insted
distribution of

pling of the empirical
. For an empirical distribution that

5% UCL calculations that would not materially affect
isk estimates, and is consistent with USEPA guidance (1989; p 6-

in Section 5.4.3.2, off-site workers at unpaved off-site areas along
of the Facility’s western and eastern boundaries could be exposed to
Ftain constituents that have potentially significant concentrations in on-site
oil. The actual significance of these potential off-site exposures is
conservatively evaluated using risk estimates for exposure of on-site workers
to soil along these portions of the Facility boundaries. At the western Facility
boundary, exposure concentrations are based on the exposure concentrations
for evaluating exposure of routine workers at AOI 29. At the eastern Facility
boundary, exposure concentrations are based on soil characterization data
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collected on-site within 100 ft of the Facility fence line, which are expected to
best represent off-site exposure con ratlons along the fence line. This area
is referred to as the “Eastern Boun ~ the rest of this report.

Smear zone soil concentraf
risk assessment by assurg
with LNAPL, as discuss
soil sampling in the LNA
interval in which the LNAPT
smear zone).

Other Media
Exposure concentray;
LNAPL are con
in these media. :

mg models are used to estimate exposure concentrations for the
enarios discussed in Section 5.4.3. These models are used by
state regulatory agencies for screening-level analysis. The

ag are brief descriptions of the models. Further details of these
are provided in Appendix M.

Vapor Intrusion into Buildings

Indoor air concentrations that might result from migration of vapors
from soil or groundwater into a building are estimated using the
model described by Johnson and Ettinger (1991), which USEPA
recommends for screening-level evaluations (USEPA 2003a). The
calculations in this risk assessment are based on hypothetical
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commercial/industrial buildings and hypothetical residential buildings,

ing conservative assumptions
ng types. Site-specific data
].are also used in the

PL in an open excavation pit that
using the “oil film surface

timate maximum 1-hour concentrations at ground
eas are estimated as square sources.

the construction worker scenario, the maximum 1-hour air
centrations are converted to maximum 24-hour average air
centrations using a conservative factor of 0.4. The air
centrations estimated in this approach are conservative (i.e.,
pected to predict higher than actual air concentrations to which
receptors would be exposed).

8 es inherent in the models and assumptions used in estimating exposure
concentrations are discussed in Section 5.6.4.

E. Estimation of Intakes
The exposure factors for evaluating the exposure scenarios summarized in the CSM

and discussed in Section 5.4.3 are discussed in this section. In this risk assessment,
standard default exposure factors recommended by USEPA for estimating reasonable
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maximum exposures are used where available and appropriate. Where standard
default exposure factors are not available o appreprlate for an exposure scenario,
the evaluation is conducted using similarly xposure factors that are
based on site-specific considerations:and pr ment.

1. Routine Workers
In this risk assessment, exposiire il is
conservatively evaluated egion 9
used in deriving its PRGs (2 I ( ‘standard default

exposure factors recommend: 991a) for estimating RME, except
' which is twice the standard

“the standard default

exposure factors a
frequency, and
provide estimate
portion (90%

ation of RME risks at the Facility,
sment by allowing risk estimates to be

timates for routine workers are used to evaluate
nstruction workers and trespassers to soil, because

exposure of construction workers to soil at AOIs 3, 6, 7, 11, 20, and
ear zone soil, sediment, groundwater, and LNAPL are as follows:

Soil Ingestion Rate

A soil ingestion rate of 200 mg/day is used for workers performing
maintenance work that involves excavation into the soil. This rate is
lower than the 480 mg/day that is often cited as USEPA’s
recommended soil ingestion rate for excavation or construction
scenarios (USEPA 1991a). However, the 480 mg/day rate is based
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on an assumptlon regardmg 5011 adherence to hands that has been
] overestlmate (by 3 to 4 fold)

activities. Replaci
adherence data frg

bsorbed dose from dermal contact with soil is estimated
v:the dermal contact rate by USEPA-recommended

tact rate and absorption assumptions are used for evaluating
'mal exposure to sediments.

undwater Ingestion Rate

ate of 0.005 L/hour is used for incidental ingestion of groundwater
ing construction work in excavations that extend into groundwater.
“This rate is 10% of the rate that USEPA (1989) recommends for
ingestion while swimming, and represents a very conservative
estimate of incidental groundwater ingestion that could occur while
workers are in an excavation pit.

Groundwater and LNAPL Dermal Contact Rates

The exposed skin surface area is the same as that discussed above for
exposure to soil and sediment. Workers are conservatively assumed
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to be covered with groundwater or LNAPL over this exposed skin
surface area for 2 hours pet:é! bsorbed dose for organic
chemicals is estimated usm_ tate approach (USEPA

2001), which is moE e steady-state approach
ic chemicals. The

groundwater
992, 2001).

Exposure Frequen
The number of day Jipaintenance activities is assumed

his combination of exposure frequency
xpected to be conservative for the

ay spend maintaining or repairing
rmsewers, Siree ies do not generally require periodic

ing or maintenancé:” The assumption of 5 days/year can

nt the time for a few small repairs per year or one larger
 duration of 10 years is more than twice the length of time
$:typically work at one location (USEPA 1997b).

e body weight of 70 kg is the standard USEPA-recommended body
ght for assessing exposure to adults (USEPA 1989).

eraging Time

"he averaging time for evaluating cancer risk is equal to a lifetime of
0 years, and the averaging time for evaluating noncancer risk is
equal to the exposure duration (USEPA 1989).

sidents
‘The exposure factors for evaluating potential inhalation exposure of residents

via vapor intrusion are as follows.
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Exposure Frequency

An exposure frequency of
high-end residential exposug:
This exposure frequency assu

ar is used for evaluating
3'and adults (USEPA 1991a).
posure at the residence,
home (e.g., while on

nd is based on the USEPA-
valuating high-end residential
entile number of years

icer risk is equal to a lifetime of
¢ for evaluating noncancer risk is
USEPA 1989).

4,
factors for evaluating potential exposure of recreational waders

Morses Creek are as follows.

gestion rate of 100 mg/day and 50 mg/day is used for
valuating High-end exposure of children and adults, respectively.

se sediment ingestion rates are 50% of the USEPA-recommended
. ingestions rate of 200 mg/day and 100 mg/day for children and

, respectively (USEPA 1991a), based on professional judgment
imultaneous contact with surface water in this scenario would

d to wash sediment off hands and thereby reduce incidental
ediment ingestion during hand-to-mouth contact.

Sediment Dermal Contact Rate and Absorption

The exposed skin surface area for children and adults are 3,520 cm?
and 9,000 cm?, respectively. These areas are based on exposed skin
on the arms, legs and hands while wading in the Creek. The sediment
adherence factor is the same as that recommended in USEPA
guidance for soil, i.e., 0.2 and 0.07 for children and adults,
respectively (USEPA 2001). The absorbed dose from dermal contact
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with soil is estimated by multlplymg the dermal contact rate by
USEPA-recommended abso for absorption from soil
(USEPA 2001).

Exposure Frequ

For evaluating

above 70 degrees F
Jersey (NOAA 2000).

assessing exposure to adults and
1989).

averaging time for evaluating noncancer risk is
sure duration (USEPA 1989).

Uncertainties iated with the exposure factors used in estimating chemical intakes

entifies potential adverse heaith effects that are associated with

, and determines the dose-response relationship between exposure and
the occurreng dverse effects. Toxicity information used in the risk assessment is derived
from two categories of sources. The toxicity values that USEPA Region 9 used in developing
its PRGs are implicitly used in cancer and noncancer risk estimates that are derived using the
PRGs. The toxicity values used in deriving site-specific soil and groundwater screening
criteria, and the associated estimates of cumulative cancer and noncancer risks, were compiled
from the following USEPA hierarchy of sources (USEPA 2003c):
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1. Integrated Risk Information System (IRIS)
2. Provisional Peer Reviewed Toxicity Value
3. Other

When a toxicity value was not available f]

A. Toxicity Values for Carcinogens
USEPA considers chemicals belongi

Group A
Group Bl
Group B2

Group | ;
carcinogel s and inadequate or lack of evidence in

humans

As shown in“Aj M, USEPA has designated some of the constituents as Group
that USEPA acknowledges that there is either
¢e. that these constltuents actually cause cancer m

f unit dose.  As recognized by USEPA, there is significant scientific
ome of the SFs and URFs may be overly conservative and may ignore
existence of threshold doses. Nonetheless, they are used here as
assessment tools.

B. Toxicity Values for Noncarcinogens
Constituents designated by USEPA as belonging to the cancer weight-of-evidence
Group D (Not Classifiable as to Human Carcinogenicity) are considered
noncarcinogens. Constituents not designated as belonging to any cancer group are
treated as noncarcinogens. USEPA-derived chronic reference doses (RfDs) and
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chronic inhalation reference concentrations (RfCs) for these constituents and their
sources are shown in Appendix M.

The oral RfDs and inhalation RfCs represe
exposure to the human populatio ing
which are likely to be without ari
lifetime. These RfDs and RfCs?
for uncertainties in their derivation
uncertainty factors of 1,000 or more
significant scientific debate about thg
association of these doses and concentrations
Nonetheless, the RfDs and RfCs.are used here

estimates of the daily

sse RfDs and RfCs, and the
adverse health consequences.
tive assessment tools.

C. Extrapolation of Toxicity:
The USEPA sources of
of the constituents. Thy

srovide dermal toxicity values for any
s¢., oral SFs and RfDs) are used
\djustments to the oral toxicity
based on USEPA guidance

in Section 5.6.4.

A. Cancer Risk and Noncancer Hazard Index
The cancer risk associated with potential exposure to a carcinogenic chemical is
calculated by multiplying an estimate of the lifetime average daily dose (LADD) for a
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particular exposure scenario by the cancer slope factor (SF) for the chemical, as
follows:

For the inhalation route, the inhalation ¢a ted using the chemical

t'al exposure to a
ate of the average daily
e dose (RfD) for the

dose (ADD) for a partlculat
chemical, as follows:

For the inhalati alculated using Cair and the RfC, as

follows:

EF-ED

HO
g AT

RFC

poncancer effects that may result from exposure to the
ir-area are estimated following USEPA guidance

t’umulative Risk = ZRisk,.

Hazard Index = ) HQ,

estimated cancer risk for the ith constituent

hazard quotient for the ith constituent

This approach may result in estimates of cumulative cancer and noncancer risks that
are more conservative than necessary. For example, different chemicals may cause
different and unrelated health effects, so summing the HQs for their individual effects
would overestimate the significance of their combined effect. As such, estimates
based on this approach are further evaluated where necessary (e.g., by segregating
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Uncertainties associated with this

HIs by target organs and/or mode of action
approach are discussed in Section 5.6.4.

ptor population are
limit of 1 respectively, for

The cumulative cancer risk and HI
compared with USEPA’s cancer ri
determining whether corrective [
Facility (61 FR 19432, May 1, 1
of the comparison to the USEPA-e
sections.

and results
lowing

Routine Workers

The significance :with potential Xposure of on-site and off-
site routine wor ) SO ontact (incidental ingestion, dermal

contact, and i )y SOj| dundwater via vapor intrusion is
discussed belo

s were calculated usmg maximum site-related concentratlons
nts detected in sonl at an area and the USEPA Region 9 PRGs

used to“dccount for the magnitude, frequency, and duration of
propriate for the area.

je=}

ag estimates of site-related cumulative cancer and noncancer risks
red to USEPA'’s cancer risk limit of 10 and HI limit of 1,

ier than the USEPA limits, further calculations were conducted using

YCLs for certain constituents, as explained in Section 5.4.4.

*he bounding estimates of site-related cumulative cancer risk and HI for
potential exposure of routine workers to exposed outdoor soil based on the
maximum concentrations for all constituents detected in soil are summarized
on Table 5.2. The table shows that the risk estimates for the following areas
investigated during the RFI do not exceed the cancer risk limit of 10* and the

HI limit of 1:
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» AOQI 8 - Former Powerhouse Heatmg Oil ASTs
= AOI 17 -Co
= AOI 21 - Wag
| ]
. A
*= AOI28 - Southém ourt
* General
» Eastern B¢
The highest cum te for these areas is 1 x 10* and

ancer rlsk ]lml and/or the HI limit for the following areas:
3 - Existing Drum Storage Area/Fill Area

Paint Mix Building

Farmer Bulk Flu1ds AST Farm

tisk estimates for these six AOIs were refined by evaluating the

ficance of potential exposure to constituents in shallow soil (i.e., 0 to 2 ft
3gs), which is the depth interval that routine workers are expected to
encounter in unpaved areas. These estimates of cumulative cancer risk and
HI were also refined by using the maximum concentrations in shallow soil and
the 95% UCLs for the constituents in shallow soil that contributed greatest to
the bounding estimates of risks. The constituents that were selected for
calculation of 95% UCLs and the risk calculations for these areas are shown
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in Appendix M. The risk estimates for all the AOIs are summarized on Table
5.3, which show that no estimate e ncer risk limit of 10 or the
HI limit of 1; except the HI estimat

For AOI 3, the estimated
for chromium and manga
However, summing th
conservative because the ‘ta

expected from oral exposure’
calculations) are not expecteq
manganese. According the A
effects are the only effi
hexavalent chromiu
the oral RfD. In
nervous system ¢
segregated on

for manganese is based on central
or chromium and manganese are

dwater via assumed vapor intrusion is evaluated by dividing the
{ atnons of constltuents in soil and groundwater by thexr

; (2)(1) for assessing compliance with occupational

its, which is further discussed in Appendix M. The significance
on-site vapor intrusion exposures is assessed using these

because these regulations are applicable to the Facility. The
sensitivity analysis based on URFs and RfCs is discussed in

4.4.

atio sums are shown on Table 5.4 and Table 5.5 for soil (including

PL at AOI 6) and groundwater, respectively. As shown on these tables,
e ratio sums for soil and groundwater are all much less than 1. The highest
um is 0.03 for soil at AOI 6 (due primarily to benzene in soil), and the rest
of the sums are no higher than 0.005. These sums show that the
conservatively assumed contributions to indoor air from vapor intrusion would
represent an insignificant fraction of the allowable occupational exposure limit
for chemical mixtures in air. The vapor intrusion criteria used in these
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calculations are those discussed in Section 4.0.1 and Section 4.0.2,
respectively. Details of the vapor i leling calculations and the
derivation of these criteria are pro ix M.

2. Construction Workers
The significance of riskg
workers to soil and gro
sewers is discussed belo

to soil is evaluated

e workers for all AOIs

lained in Section 5.4.3.

ment and 1S conservative because
ér.occasional excavations would be

¢ Therefore, the risk and HI

re expected to be no higher than

s discussed in Section 5.6.2.1 and

¢h shows that the estimates do not

10* and the HI limit 1, except at AOIs

*he calculations for the risk estimates based on construction worker
sure assumptions are shown in Appendix M. Because these
lations became necessary for these six AOIs, they were also
rmed for the other areas with only little additional effort to

ify that risk estimates specific to the construction scenario are in
t much lower than those shown on Table 5.2. The risk estimates
for these areas are also shown on Table 5.6.

Groundwater

Estimnates of risks for potential exposure of construction workers to
shallow groundwater are calculated in Appendix M. The highest
detected constituent concentrations in groundwater are used as the
exposure concentrations for all areas. The estimates of cumulative
cancer risk and HI for potential exposure of construction workers to
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shallow groundwater are sumnmarized in Table 5.7, which shows that
all areas have estimates tha not exceed the cancer risk limit of 10*
and the HI limit of 1. The ative cancer risk estimate is

10° and the highest }

Table 5.7 also
workers to gro
estimates are co s'detected in
the water sample ¢ ich likely

include contributio dition to the dlssolved -phase.
The estimates of cum nd HI are 6 x 10 and 0.9,

respectively.

posurg;of construction

1 workers during excavations at
r smear zone soil. The

s of 10* and 1, respectively. However,
imates of cancer and noncancer risks for potential exposure via
n.of vapors from the LNAPL exceed USEPA’s acceptable

estimates of risks shown on Table 5.8 conservatively assume that
truction workers do not wear any personal protective equipment
ng excavations. However, current construction activities at this
(and throughout the Facility) are covered by the Facility's health
d safety procedures, so that no significant exposure is actually
eCcurrmg

Sediment in Storm Sewers

Estimates of risks for potential exposure of construction workers to
sediment in the storm sewers are calculated in Appendix M. The
highest detected constituent concentrations in storm sewer sediment
are used as the exposure concentrations. The estimates of cumulative
cancer risk and HI for potential exposure of construction workers to
sediment in the storm sewers are summarized in Table 5.9, which
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shows that the estimates that do not exceed the cancer risk limit of 107
4 or the HI limit of 1.

No constituent exce Jlead wa n the storm water samples

oted in Section 4.16.
ncer rlsk estimates for
¢ water is

unnecessary. The:
discussed in Section
3. Trespassers

or subsurface soil.
future is evaluate:
explained in Sec
conservative b

ed vapor intrusion is evaluated by using the vapor
rylations provided in Appendix M. Bounding estimates

onstituents detected at the most downgradient on-site
wells at the Facility that are screened in the shallow overburden.
es of cumulative cancer risk and HI for this scenario are
} in Table 5.10, which shows that they do not exceed the cancer
f 10 and the HI limit of 1.

onal Waders in Morses Creek

es of risks for potential exposure of recreational waders to sediment in
ses Creek are calculated in Appendix M. The highest detected constituent
yncentrations in sediment from the on-site storm sewers that discharge to
Morses Creek are conservatively used as exposure concentrations. The
estimates of cumulative cancer risk and HI for potential exposure of
recreational waders to sediment in Morses Creek are summarized in Table
5.11, which shows that the estimates do not exceed the cancer risk limit of 10

4 and the HI limit of 1.
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As noted in Section 4.16, no constityuent except lead was detected in the storm
water samples collected from the oriSite stormsewers that discharge to
Morses Creek. Therefore, the calc er and noncancer risk
estimates for potential expog aders to surface water in
Morses Creek is unnecessa tential exposure to lead
is discussed in Section

Exposures to Lead
USEPA has not developed a cance
Therefore, risks from exposures to lead-are 1
noncancer HQs. The significance.of p

in stormwater/surface wate . i
respectively.

reference dose for lead.

in terms of cancer risks or
é:lead in soil/sediment and
and Section 5.6.3.2,

1.

] ad model, USEPA has established a
) mg/kg that is protective of residential
lso recommended a blood lead

/kg, with an average of approximately 13,000 mg/kg. Derivation
riteria is included in Appendix M.

discussed in a recent rulemaking, soil lead screening criteria should be
pared with the arithmetic mean concentration of lead within the area
where potential exposures are assumed to occur, to be consistent with the
principles underlying the blood lead modeling approaches used to derive the
screening levels. The mean lead concentrations in soil and sediment at the
areas investigated during the RFI are summarized on Table 5.12, and Table
5.13, respectively.
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tions with the relevant criteria shows
xcept at AOIs 10 and 11

e soil (O to 2 ft bgs) are
criterion for routine

Comparison of the mean lead conc
that no area has significant lead co
where the mean soil lead concgntra
approximately 5,000 mg/kg wh
workers. However, AO}
of routine workers to s
as discussed in Section 4.%;
on the eastern side of the F.
fill material during initial d
from the Facility’s operations.
material, however, d
concentration in th
mg/kg), and are
workers,

related to
ite, rather than due to a release
oncentrations in the fill

2. Stormwater an
The signifi¢an

essment by comparing the
ith the drinking water standard for lead

edia is much lower than exposure via drinking water
owever, this comparison is useful because the results can be

ly 10 times higher than the MCL. However the exposure of
workers in this scenario is more than 1,000 times lower than
drinking water. Therefore, potential exposure of constructions
y the concentrations of lead in stormwater in the on-site sewers is

cant.

ighest concentration of lead in surface water samples collected during

e RFI from Morses Creek is 0.003 mg/L. This concentration is lower than
the MCL. Therefore, potential exposure of recreational waders to lead in
surface water in Morses Creek is not significant.




D. Uncertainty Analysis

1.

RCRA Facility Investigation Report
GM Linden Facility

June 11, 2004

Page 134

Exposure Concentrations
As discussed in Section 5.4
risk assessment are based £
area, and 95% UCLs are
RME cumulative cance
HI limit of 1, respectively:
avoiding calculation of 95
assessment conclusions reg

centrations for soil in this
‘ations detected in soil at each

e estimates are entirely
Section 5.4.4, the use of

exposure to all n the RME generally would not
have all canstitue HOTSE trations at all times. The inflation of

ction 5.4.4.1, UCLs were calculated only if at least eight data
lable because nonparametric BCa bootstrap UCLs might be
ialler data sets. In the case of chromium and manganese in
yere conservatlvely based on the hlghest detected

For the groundwater vapor intrusion scenarios, the use of maximum
concentrations also overstates the RME risk. This is because the groundwater
under an individual on-site or off-site building is unlikely to have the
maximum concentrations of all constituents. However, these bounding
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estimates can be useful for 1dent1fym_g constituents for which significant risk is
possible, so that risk-based concentration limits, for such constituents can be
used to identify specific locations t exposures might occur.

thematical modeling of
--conse;:vatlve for the

on the use
roundwater the model
enerally do ccoount for the

oil or groundwater as

sult, risk estimates that are

ia are more conservative
most all the risk estimates

Most exposure concentra
constituent transfer from
same reasons discussed
of maximum concentratio
estimates are conservative
reduction of constituent cong
constituent transfer from thc
based on the sum of ri

pncentrations and their associated
cer risks is the assumption that all
n Section 5.2.2, the concentrations
were assumed to be site-related in this
“investigation did not attempt to quantify
background le levels not associated with a release from
However, as discussed in Section 4 and earlier in Section 5, the
of several organic and inorganic chemicals in soil and

to be unrelated to any release from the Facility’s

, the presence of potentially significant concentrations of PAHs
sonl across large parts of the Facility appear related to fill material
iced during initial development of the site and construction of the
er than to a release associated with Facility operations. In

eral chemicals with potentially significant concentrations in

r from the deeper saturated zones were never detected in shallower
ter or any soil samples collected during the RFI, and are not known
e been used in the Facility’s operations. However, the risk assessment
rvatively evaluated these concentrations as though they are site-related.

“The risk assessment also did not attempt to account for natural background
levels of metals in soil by using information from the scientific literature or
from NJDEP guidance. However, this approach did not substantively affect
the risk assessment conclusions. For example, NJDEP guidance provides a
background level of 20 mg/kg for arsenic in soil, which represents a cancer
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risk and HQ of approximately 10”* and 0.08, respectively, for routine worker
exposures, based on the calculation ”used in this risk assessment. Counting
these background contributions as s ‘not materially add to the
cumulative cancer risk and HBEgsti not affect conclusions drawn
from comparison of thes stabllshed triggers for
initiating corrective meas :10* and HI of

1).

2. Exposure Factors
As discussed in Section 5.4 exposure factors used in the risk
assessment are high-end (i.e., : itile) estimates of the

magnitude, frequency,
such high-end factor;

f 'ch allow the use of site-specific considerations (USEPA 1989).
“fraction contacted” terms used i m this evaluation assume

?‘mg/day. Therefore, the risk estimates for this scenario are more
than necessary, particularly for constituents with risk estimates
minated by the ingestion route (e.g., most SVOCs, PCBs, and

+ingestion rate for estimating exposure of construction workers to soil in
risk assessment is 200 mg/day. As noted in Section 5.4.5.2, this
ngestion rate is based on USEPA-compiled soil-to-hand adherence data for
construction-related activities (USEPA 1997), and is believed to be plausible,
conservative, and consistent with the expectation that incidental soil ingestion
is associated primarily with hand-to-mouth contact. More recently, USEPA
guidance (2003) recommends an ingestion rate of 330 mg/day that is based on




RCRA Facility Investigation Report
GM Linden Facility

June 11, 2004

Page 137

the variability in the data from a single soil ingestion study that involved a
small number of individuals. This stlon rate was not used in the risk
calculations discussed in Section 5. it is based on very limited
data that might not be appropriate.”

would not

increasing from approximately 4 t6 n the maximum
concentration of 4,100 mg/k “ADI 6 B-11 at the 7.5 to 8
ft depth interval). ' ihony is still below the
acceptable limit of: imate (when*written with one significant
digit) would be ; ntration for antimony were based on

the 95% UCL

al toxicity values used in the risk
were extrapolated to the dermal route

ituents might exhibit different degrees of toxicity for t.he
the oral route. For such constituents, the

ion of an oral toxicity value to an inhalation toxicity value
ould be justified by consideration of a number of factors,
yint of entry effects, pharmacokinectic data on the chemical’s

the different routes of exposure, and differences in the target
ected. However, as a conservative measure for constituents without
ation toxicity values, oral SFs and RfDs were converted to inhalation
and RfCs in this risk assessment. Use of these extrapolated inhalation
city values reduces the potential for underestimating inhalation risks, but
Id introduce uncertainty.

The toxicity values for chromium were conservatively based on those for the
hexavalent form, even though most chromium in soil and groundwater at the
Facility is expected to be in the much less toxic trivalent form. For example,
the oral RfD for hexavalent chromium is 500 times more stringent than that
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for trivalent chromium. In the case,of AOI 3, this conservative assumption
resulted in a HQ of 0.6, which if addisd to the:HQs for the other constituents
would give an HI of 2. If the oral valent form was used, the

HQ for chromlum would be pproxr and the HI even without
.1) would be less than 1.

estimates
s that are

/ Wthh means that constituents in a mixture are assumed to
stic or antagomstlc interactions and each constituent has the

s are nearly the same as those for the few key constituents. An
ception is in the case of the HI estimate for exposure of routine

ussed in Section 5.6.2.1 and Appendix M, the significance of potential
re of on-site routine workers to constituents in soil and groundwater via
limed vapor intrusion is evaluated based on occupational exposure limits.
*his approach is consistent with the Facility’s obligations to comply with
Occupational Safety and Health Administration (OSHA) regulations, and with
its own programs for ensuring worker health and safety.

However, as a sensitivity analysis, the significance of these potential
exposures was also evaluated using URFs and RfCs, rather than occupational
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exposure limits. The results of thls.sensmwty analysis do not alter the
conclusions of the risk assessment, 8l

upper-bound estimates of cumulativ
from soil exceed the USEPAs@stabl

These concentrations are loc: .
depth interval and in the 103 th interval. The HI estimate is
due primarily to the use of the“maxirr ations for benzene (110
mg/kg), toluene (1,200 g), and Xy g/kg), which are located
at borings AOI 6 B-10 ft to 10 ft'd rval) and B-11 (in the

, the uppet-bound estimate of HI is 5,
imum concentrations for toluene

ne (6.8 mg/kg), and naphthalene
ne and xylenes are located at

pth interval, and the concentrations of
borings AOI 7 B-3 and B-8,

interval.

(2,900 mg/kg
(840 mg/kg).
boring AQI

highly conservative because they assume that
ill actually occur and that the contaminated soil is located
_the building foundation. In reality, no building exists
and B-11 or borings AOI 7 B-1, B-3, and B-8, the

o 2 with no HQ higher than 1 Further refinement of the

, ations (e.g., accounting for depletion of constituent concentrations near
uilding foundation, as suggested in Johnson & Ettinger 1991) would

ely reduce the HI to less than 1. Similar refinement to the calculations for
AOI 6 were not performed because GM is planning to remove the
contaminated soil at borings AOI 6 B-10 and B-11 for other reasons, as
discussed elsewhere in this report.
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5.07 Summary and Conclusions

The significance of potential exposures to concentrs ituents in soil, groundwater,

sediment, surface water, LNAPL, and sme
estimates of reasonable maximum exposu
land use at and around the Facility. The:
Section 4 and methods that are consiste
significance of potential exposures is deteti
cumulative cancer and noncancer risks with
respectively, which USEPA has established
corrective action (USEPA 1991b).

The Facility is currently active and
releases from the Facility does n
commercial/industrial and residgj
include the following:

Current

Constriction workers
Recreational waders in Morses Creek

Routine workers
“onstruction workers
~ Trespassers

Ff-Site: Residents

Routine workers

Construction workers

Recreational waders in Morses Creek

aluated for these receptors are summarized in the conceptual site
.1. Results of the evaluation are summarized below for each receptor

Routine Workers

The risk assessment evaluated potential exposures to outdoor soil at the Facility via
incidental ingestion, dermal contact, and inhalation of vapors and particulates.
Exposure via inhalation of soil and groundwater constituents assuming that they
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volatilize and migrate through cracks in buxldmg foundations was also evaluated. Risk
estimates were calculated for the following ar

« AOI 3 - Existing Drum Storage Area/
AOI 6 - Paint Mix Building
AOI 7 - Former Bulk Fluids A
AOI 8 - Former Powerhousg
AOI 10 - Former Storage S,_

[ ]

>
o
]
:‘.
'

3|
)
=
(4]
-
~
o
o
<]
3
=
=

o AOI 18 - Sewer Sediment
o AOI 20 - Bone Yard
¢ AOI 21 - Waste Thinne

« AOI 28 - §i
« AOI29 -

ers, except at AOI 10 and AOI 11. Currently, AOI 10
, so that routine workers in these areas are not exposed to soil.

The presence 0]
developing the

supplement this approach with risk calculations specific to the constructlon worker
scenario at a few AOIs. These calculations show that constituent concentrations in on-
site soil do not pose a significant risk to construction workers.

Potential exposures to smear zone soil and LNAPL during excavations at AOI 6 were
evaluated in addition to other soil exposures. The risk assessment evaluated the
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significance of potential exposures to smear zone soil and LNAPL via incidental
ingestion of smear zone soil, dermal contact one soil and LNAPL, and
inhalation of LNAPL vapors. The estlmates ‘cancer risk and HI for this
scenario do not exceed the cancer ris ' I limit of 1, respectively, for
exposure to smear zone soil; but thej nits for exposure to LNAPL.
Currently, construction activities at ;
protocols that would prevent any
activities, including situations that

The risk assessment also evaluated th
in groundwater via incidental ingestion, derm
conservative estimates of cumulatwe--cancer risk a
limit of 10 or the HI limit o
groundwater do not pose a §if

Potential exposures of cot
sewers were evaluated am 3
risk estimates for : ts of 10* or 1, respectively. The

re also not significant.

“not exceed the cancer risk limit of 10 or the HI limit of 1.

‘aders in Morses Creek

The sment evaluated potential exposure to sediment and surface water in

Morses Creek via incidental ingestion and dermal contact. The estimates of cumulative
cancer risk and HI based on the highest concentrations in sediment and stormwater from
on-site storm sewers that discharge to Morses Creek do not exceed the cancer risk limit
of 10" or the HI limit of 1. Lead data for sediment and surface water samples collected
from Morses Creek show that the lead concentrations in these media are not significant.
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In conclusion, the risk assessment determined that current potential exposures to constituents
in on-site soil and LNAPL, and on-site and off-site grfoundwater do not pose a significant risk.
It also determined that future potential exposures to inh these media do not pose a
significant risk, except at AOlIs 6, 10, and AL trations of several VOCs in
the LNAPL could pose a significant risk
and 11, concentration of lead in surface ;
via incidental ingestion. However, the F;
construction activities are governed by he
significant exposures.
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V. SUMMARY AND CONCLUSIONS

this report, further
ludes soil investigation in
conclusions will be
USEPA and upon

Based on the results of the RFI/RI work to date a
investigation is currently planned. The propg¢
several AOIs, as well as Facility-wide grg
provided after review and discussion of
completion of the further investigation.
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